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PREFACE. 


In bringing to a conclusion tbe thirty-sixth number of the new series 
of the Magazine of Natural History, the Editor has little to offer by 
way of preface to the third volume. The condition of the journal 
as it respects its stability, is much the same as at the close of 1838; 
and its conductor has only to repeat the determination which he then 
expressed, of not relinquishing his post, milesss some unforeseen 
circumstances, or a diminution of that support hitherto tendered 
him by the contributors, should leave him no alternative but the 
adoption of that measure. 

In some respects, every additional year that the present series of 
the Magazine stands its ground, it may be said to gather strength; 
and considering the large and increasing number of the cultivators 
of science, who have made its pages a medium for recording their 
observations in the different branches of Natural History, and the 
prospective reduction in the present rates of postage, which have 
hitherto pressed most heavily upon scientific periodicals, the Editor 
still looks to the future with sanguine anticipations. 

A large number of wood-cuts illustrate the present volume; and 
the supplementary plates, a feature in the work, the introduction of 
which was attended with some little anxiety on the part of the Edi¬ 
tor, have been extremely well received by the Subscribers.*^ 

103, Great Russell Street, Bloomsbury, 

Mv. 2efh, 1839. 


* So‘far as the circulation of the second number of the supplementary 
plates can be at present ascertained, it would seem thjvjb not more than 
five or six of the subscribers have declined them. 
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Art, l.~Ohservations upon the Fossil Jaios from the Oolitic Beds 
at Stonesfeld, named Didelphis Prevostii and Did. Bucklandii.— 
By M. A. Valenciennes.* 

The fossil bones of very small vertebrated animals discover¬ 
ed in the oolitic beds of calcareous schist at Stonesfield, have 
acquired great notoriety among geologists, in consequence of 
the opinion formed respecting them by M. Cuvier, upon a 
first inspection. 

It will be remembered that upon examining the rather mu¬ 
tilated half jaw in tlie Oxford Museum, shown to him by Pro¬ 
fessor Buckland, Cuvier recognised the characters of a mam¬ 
mal, which he pronounced to be of the order Marsupialia, 

In no other way can we explain why Cuvier applied to 
them the name of Didelphis, His ideas respecting them ap¬ 
pear to convey precisely this meaning; not only in the note 
at page 359 of ^e second part of vol. v. of his ^ Ossements 
Possiles,’ but in the expressions which he uses in the text of 
the-same page. While enumerating the endless variety of 
fossils found in the Stonesfield slate, he says, and even, as 
I am assured, two fragments of jaws, which, judging from a 
hasty inspection made when at Oxford in 1818, seemed to 
me to belong to some Didelphis^ 

The extract from his note is as follows.—It [the draw¬ 
ing] confirms me in the idea which a first inspection had 
given me : it is the jaw of a very small carnassievj the grind¬ 
ers of which very much resemble those of the opossums.; 

^ ‘ Couiples Rendas,’ Sept., 1838, p. 572. 

VoL, III.—No. 25. N. S. B 
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OBSERVATIONS UPON 


but there are ten in a series, a number found in no other mr- 
nassier with which we are acquainted.” 

It is impossible to doubt that the expressions ^^quelqiie Di- 
delphe^'' and ^^celles des Sarigues'*^ must have been employed 
to intiniate that the fossil animal was a pouched mammal,— 
in other words that it belonged to the order Marsupialia^ 
Geofiroy, and imdoubtedly closely related to the didelphs.— 
His remark upon the number of molai’s also shows that he 
believed even then that this mammal, when farther studied, 
would be regarded as a distinct genus. 

At any rate, however, this opinion confers great importance 
on this small relic of a jaw, not more than nine or ten lines 
in length, because it indicates the presence of terrestrial 
mammals in rocks of more ancient deposition than the chalk. 

Cuvier having never had these fossil jaws in his own ca¬ 
binet,—^having been unable to compare them with the skele¬ 
tons of existing species which were brought together in his 
extensive collection of comparative anatomy, but merely hav¬ 
ing received the drawing, made by M. Constant Prevost, of 
the jaw in the Oxford Museum, and also that of a larger but 
less perfect one, preserved in the Museum of the Rev. C. 
Sykes,—did not treat of these remains in a special memoir, 
in which he might have endeavoured to establish their rela¬ 
tions with other vertebrated animals. 

From this time, geologists, confiding in the authority and 
judgment of the great anatomist, have cited the Stonesfield 
Didelphis as an exception to the generally-received law, that 
fossil mammals are not to be met with in the beds belonging 
to the secondary period; more recently, however, doubts have 
been raised by naturalists and anatomists, concerning this 
determination. 

It has been made known that these remains of Vertehrata 
were regarded as having belonged to the class ReptUia: this 
opinion is said to have originated with Professor Grant, in 
the German translation of Dr. Buckland’s Bridgewater Trea¬ 
tise, by M. Agassiz. 

If this new determination could have been applied without 
contradiction to the half jaw examined by Cmder, it would 
have had the advantage of restoring to the order of hitherto- 
observed phenomena, the nature of the animals fi*om the 
Stonesfield beds; but M. de Blainville has again rendered 
the opinion uncertain, in the elaborate memoir lately read by 
him before the Academy, and published in the eighth num¬ 
ber of the ^Comptes Rendus’ for 1838,^ under the title of 

“For a translation of M. de Blainville’sMemoir, see ‘Mag. Nat. Hist.’ 
1838, p. m9.^Ed, 
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Doubts concerning the supposed fossil DidelpMs from 
Stonesfield, &c.” 

This celebrated anatomist having had at his disposal only 
the di’awings of these interesting fossils, which are more or 
less faithfiil representations, has neveiilieless, with his usual 
precise method of comparison, scmtinised the different parts 
of these jaws; he has put forwai-d in succession all the diffi¬ 
culties to be overcome; and placed us in possession of the 
doubts which the previous opinions had left in his mind: and 
finishes by coming to this conclusion. 

First.—That it is not probable that the two solitary fossil 
firagments frnm Stonesfield can belong to a mammal of the 
genus DidelphiSy or to a carnassier ^lied to the Insecti- 
vora. 

Secondly.—That if we ought' to regard them as belonging 
to the class of mammals, their molar dentition would bring 
them nearer to the family of the seals than to any other. 

Thii-dly.—^That it is more probable that they should be re¬ 
ferred to a genus of the sub-order of saurians. 

Fourthly.—That in the present state of the case he propo¬ 
ses to distinguish them under a distinct generic name,—that 
of Amphitheriiim, 

We thus perceive that this distinguished professor of com¬ 
parative anatomy is inclined to regard these vertebrated ani¬ 
mals as more nearly allied to the Reptilia than to any other 
class ; and he cites, in support of his conjectures, the opinion 
of M. Agassiz, whom he believes to entertain the same views 
of the matter as himself. 

1 ought here to observe that the note extracted irom a let¬ 
ter of M. Agassiz which is placed at the head of No. 10 of 
the ^Comptes Rendus de 1’Academy,’ seems in favour of this 
opinion, since it says,—“ M. Agassiz, on the occasion of a 
recent communication from M. de Blainville, writes word that 
subsequently to the year 1835, he has expressed, in Bronn 
and Leonhard’s Jomnal, (p. 186, anno 1835), an opinion per¬ 
fectly agreeing with that of M. de Blainville concerning the 
supposed Didelphis,^^ In referring however to this quotation 
I find that in this note M. Agassiz establishes, in a very clear 
manner, the opinion that tlie Stonesfield animals are undoubt¬ 
edly mammals, but that their affinity witli the marsupials 
does not appear to him to be so certain;—that their teeth re¬ 
semble more those of the Lisectiiora, and also have some re¬ 
semblance to those of the seals. 

The object of M. Agassiz therefore in this note, is to show 
that these bones are those of a mammal, wHch he considers 
rather as belonging to the order Inseciirora than to any other. 
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M. de Blamville concludes his task by an invitation for 
fresh observations, which may frimish new elements to the 
argument, for or against the opinion hitherto admitted. 

The memoir of M- de Blaimdlle proves, that if he had had 
the advantage of examining the fragments themselves, he 
would have left no doubt upon the subject. 

Having myself been more fortimate, I hastened in some 
sort, to reply to the appeal which he made, in the name of 
the Academy, and it is this which has determined me to re¬ 
quest to-day, permission to read the memoir which I now 
submit to your approval. 

Dr. Buckland has just brought over, among other very va¬ 
luable geological specimens, the two jaws foimdin the schist 
at Stonesfield, and preserved in the Oxford Museum. He 
very willingly entrusted them to me during his stay at Paris, 
and allowed me to have models of them taken, which I have 
presented to the Academy. I have compared tlie originals 
with the different mammals and reptiles in the cabinet of the 
Jardm des Plantes^ and I believe that I have aiTived, by this 
comparison, at a confirmation of the justice of Cuvier’s opi¬ 
nion. 

One of the two jaws submitted to my examination is the 
very one which Cuvier fora short time inspected; iheDideU 
•phis Prevostii. The other, subsequently discovered, is of the 
same species as that described and figured by Mr. Broderip, 
his Didelphis Bucklandii. 

Another jaw, which I believe to be of this latter species, 
makes a part of Mr. Sykes’s collection. It is this specimen 
which Messrs. Phillips and Lyell aUude to when speaking of 
the fossils in their works. 

This specimen, which I am able to refer to, from the draw¬ 
ing sent by Mr. Phillips to M. Cuvier, and which M. Lau- 
rillard has had the goodness to lend me, is less complete than 
the two others, for die angle is wanting, as well as the con¬ 
dyle, and the largest part of the ascending ramus ; the latter 
however has left its impression upon the stone, which seiwes 
as a matrix. 

This proves that we now have four of these jaws belonging 
to two (hstinct species of vertebrated animals ; and so frir I 
perfectly agree with M. Agassiz, who appears to have seen a 
fifth^ and who remarks, it is singular that we have never yet 
discovered any bone belonging to any other part of the ske¬ 
leton. 

The jaw first known has been so fully described by M. C. 
Prevost, in his memoir upon the Stonesfield fossils, that it 
ho uftfidless to recapitulate here any details of its general 
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Thave observed however, in the bone itself, that the molar 
teeth, which are, as you are awai-e, ten in number, are all 
pressed closely one against another; that the five or six an¬ 
terior teeth have two visible roots ; a triangular and pointed 
crown, with a little talon” on each side, the anterior being 
more acute, the posterior more obtuse; that these latter, when 
their outer side is shown, present a crown terminating in two 
nearly equal conical points, with a little ^Halon” behind. 

The second piece of jaw is a horizontal left ramus^ with 
its inner side visible. This firagment, which is curved like the 
jaw of the l>id, murina has a high coronoid process, enlarged, 
roxmded, and bent a little backw^ard. The condyle, which is 
veiy distinctly seen, is placed a little above the dental line. 
The angle of the jaw is prolonged into a langueite mience^'' 
making an obtuse angle with the inferior line and the hori¬ 
zontal ramus. One thing very important to point out, be¬ 
cause it is a fact not previously verified, is, that this ramus 
shows the opening of the dental canal, which is a small cir¬ 
cular foramen^ pierced a little forwarder than that of the 
D. murina. The symplnjsis is entire and distinctly apparent. 
It has a rough, oval, oblong surface, which equals in width 
a quarter of 3ie jaw, and which is obliquely truncated infe- 
riorly, as we observe in the Mammalia, 

The teeth remaining upon the dental arch, are three ante¬ 
rior grinders, exactly in their right place; they are shaped 
like those left in the other fossil jaw; that is to say, they are 
compressed, triangular, and with two small “talons” on each 
side. At the base of the ascending ra/mus we observe a pos¬ 
terior, imperfect molar tooth, out of its place, and displaying 
two very distinct pointed tubercles. There is upon the ma¬ 
trix and in front of the three teeth, an impression which ap¬ 
pears to have been caused by a frillen tooth. By measming 
vdth a pair of compasses the void space comprised between 
the base of the ascending Q'amus^ and the teeth which are 
still in their places, and also that occupied by the same three 
teeth, it is easy to convince ourselves that the interval ought 
to be occupied by five teeth ; which brings the total number 
of the giinders to ten, as in the other jaw. 

The anatomists who are my auditors, wall be able to per¬ 
ceive from what I have just obsen’'ed of the presence of^ the 
condyle, of the form of the teeth, of the aspect of the ascend¬ 
ing ram us and of the symphysis^ the opening of the dental 
canal, and the prolongation of the angle of the jaw into an 
apophysis which is slender and compressed into the foim of 
a tongue,—that the animal which exhibits these characters is 
a Mammal, But that which will complete the description 
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and remove all doubts, is, that this jaw, like that of the !>/*- 
delphis Prevostii^ is formed of a single bone; while in tlie 
saurians, it is well known that each half is formed of five 
osseous pieces. 

The inductions which have been drawn jfrom the lobulated 
character of the teeth in these animals, appear to me to prove 
that this configuration has been greatly exaggerated. Let 
us only examine the false molars of a carnivorous animal, 
a pandier for instance—and we perceive that they are also 
formed of a middle tubercle, compressed and triangular, hav¬ 
ing on each side a little “talon” or tubercle. There is nothing 
more in the teeth of the Stonesfield fossil. This sort of pal- 
mated appearance is not at all similar to the flattened and 
triangular teeth of some of the saurians, which have, as in 
the Iguanas^ their edges notched in very fine regular indent¬ 
ations. 

This comparison leads me back to the osseous fragment 
possessed by Mr. Sykes. This jaw, belonging to the right 
side, has its external surface visible; its ascending ramus 
and symphysary portion are wanting. We perceive in it nine 
distinct teeth, and the socket for a tenth. The artist, who 
was not an anatomist, has represented the teeth as with crowns 
divided into lobes, to the number of five, and forming a sort 
of which never exists either in the Mammalia or Rep- 

tilia. It appears to me that these organs have not been pro¬ 
perly detached from their matrix, and that persons have been 
led into error as to the palmated division of these teeth. 

Having thus given the reasons which prove to me that the 
animal to which the fossil jaws discussed in this memoir have 
belonged, must have been a mammal, let us examine to what 
order it ought to be referred. 

I apprehend that what has led us from the truth has been 
the compmson made between these fossil animals and the 
common opossum {DidelpMs Firgimana), We see, in fact, 
in this animal, that the second false molar is much higher 
than those next to it, and that it difiers fi-om tliem. But let 
us take, as a point of comparison, the murina^ which is a 
small didelph of about the same size; and we shall find the 
resemblance more striking, and shall no longer wonder at the 
affinity indicated by M. Cuvier. In this animal the false 
molars are of the same height, and aie equally pressed one 
against another; they are, like nearly all the false molars of 
the true carnassiers^ triangular, and have on each side a small 
supplemental tubercle- The posterior molars, like those of 
the fossil which I have in view, have two points, succeeded 
by a small “talon,” upon the outer edge, and three conical and 
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pointed tubercles upon the inner edge. Those specimens of 
this fossil which ai'e completely disengaged from their matrix 
probably exhibit a similar conformation of their molar teeth; 
for M. Agassiz says in bis note, that the giinders bare five 
points, disposed like those of the Insectivoi'a. * The curve of 
the horizontal ramus of the Didelphis Bucklandii, and the 
form and direction of the ascending one, present a perfect 
agreement with that of the I>. nitirma; the differences con¬ 
sist in the fossil having the condyle less elevated, the tongue¬ 
shaped process of the angle more external, and the opening 
of the dental canal more anterior. 

The Didelphis Prevostii has the ramus of the jaw straight- 
er, but the form of its molars, and the great number of these 
teeth, bring it nearer to the didelphs than to any other mar¬ 
supial animal. 

If we compare the fossil animal with the Insectivora^ we 
perceive in the latter the coronoid process carried more for¬ 
ward, and separated fi*om the condyle by a deeper space; 
the angular process of the jaw^ is shorter, forming a less ob¬ 
tuse angle with the horizontal ramus; the commencement of 
the horizontal ramus is more convex, the rest of the bone 
straighter, and the number of teeth always less. 

Nevertheless, if we admit that the fossil animal is of the 
order of Marsupialia, we must not wonder at the resemblance 
which may exist between it and the Insectivora^ for we know 
that the pouched animals form a kind of sub-class, as Cuvier 
says, of which the series is parallel with that of the placental 
Mammalia; and we can thus distinguish insectivorous mar¬ 
supials, carnivorous marsupials, and rodent marsupials; 
&c. But the animals of this order \_Marsupialia'\ are the only 
the Cetacea excepted, which are furnished with so large a 
number of teeth. 

It was also thought that this fossil animal might be refer¬ 
red to the family of the seals, on account of the subdivision 
of the teeth into lobules. I shall first observe, that in the 
PhoccB properly so called, the common seal is the only one 
which has five tubercles upon the dental crown;—that the 
others have only three;—and that in the Plioca cristata there 
even appears to be nothing more than a simple, blunt, coni¬ 
cal crown, furrowed upon its smface, and without any sup¬ 
plementary tubercles. 

Thus, a lobulated form of tooth cannot be looked upon as 
a constant characteristic of the seals, and consequently is not 
a distinction of importance. But it must be observed that 
among the Amphibia the angle of the jaw is not produced in¬ 
to the tongue-shaped process which exists among the car^^ 

B 4 ' 
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nassiers and the carnivorous marsupials. In the common 
seal we find a simple tubercle at the maxillary angle; in the 
Phoca cristata ihis process is more obtuse; and in the Pho- 
ca leptonyx, de Blainville, it is quite obsolete. 

We see indeed that this process re-appears and becomes a 
character of more importance in the genus Otaria^ in which 
it constitutes a strong, trihedral projection, obtuse, and pro¬ 
longed into a prominent ridge below the jaw. But there is 
one characteristic mark in the species of this genus, which 
quite removes all affinity to the fossil jaw;—their molar teeth 
have but a single root. 

Thus the supposed DidelpMs does not appear to be refera¬ 
ble to the family of the seals. 

A.S we never see this angular process disappear in the car- 
nasuers^ I think we may therefore conclude that the fossil 
bones found at Stonesfield belong to a terrestrial carnivorous 
mammal; and on account of the great number of its teeth, 
that it is more closely related to the didelphs than to any other 
known mammiferous animal. 

The present investigation furnishes a fi-esh proof that the 
attentive study of even the smallest parts of organic struc¬ 
ture leads to veiy' curious general results, since they become 
characters, the importance of which we did not in the least 
anticipate. 

The prolonged tongue-shaped process is absent in man, in 
the Quadrumanay and in the firugivorous bats, animals in 
which the articulation of the jaw does not require that fixed¬ 
ness which is a necessary condition in the existence of the 
earnassiers. This process in the last fomishes a strong in¬ 
sertion for the ligaments or sets of muscles which regulate 
the lateral movements of the jaw; when it closes, they fix it 
in its articulation, and produce that action of the teeth neces¬ 
sary for the proper mastication of the food. This process is 
obsolete, or nearly so, in those seals which are placed in the 
order carnassiersy because these seize their prey in the water, 
and transfix it with their pointed teeth rather than masticate 
it, and do not therefore require so much fixedness of ailicu- 
lation. 

If we observe it to become projecting among the Otarice^ it 
is easy to account for this by a simple examination of their 
slightly pointed teeth, inserted obliquely and across the den¬ 
tal arch, and which would have been less fitted for retaining 
Iking prey, if the lower jaw had been capable of making a 
lateral movement below the upper one. 

Were I not afraid of wandering &om my subject, it would 
be easy for me to demonstrate that the prolongation of the 
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angle of the jaw is just as well adapted in the Rodentia for 
the action of their teeth. 

Thus the foim of this process, and that of the teeth and of 
the condyle, are always combined in such a manner that the 
study of these parts becomes of very great importance in as¬ 
certaining die natural relations of animals. 

I think, therefore, to return to our subject, that the bones 
jfrom the Stonesfield slate, published under the names of 
delpkis Prevosiii and Did, Biicklandii^ have belonged to 
mammiferous animals, very nearly approaching the didelphs, 
but of a distinct genus. 

Not having had the advantage of inspecting the portion of 
a jaw preserved at ^^TEcole des Mines,” 1 have been unable 
to treat of that fossil in this memoir. 

M. Agassiz, who regarded these animals as of an ambigu¬ 
ous nature among Vertebratay has proposed for a generic 
name that of AmpMgomis, 

M. de Blainville, adopting the same views, without being 
awai'e of the name proposed by M. Agassiz, which is not 
cited in his note in Broun and Leonhard’s Joumal, has pro¬ 
posed that of Ampliither'vum or Heterotherium, As in all 
that we can deduce from a study of the portions of jaws sub¬ 
mitted to our examination, I see nothing which indicates an 
ambiguous or heterogeneous natoe,—and as the names pro¬ 
posed by these naturalists express doubts which in my opin¬ 
ion no longer have any foundation, I think it would be advis¬ 
able now to apply a more significant appellation. I do not 
tliink that sufficient time has elapsed for the ill consequences 
to arise which generally follow changes of names in Natural 
History, because those which I propose to replace by others 
have not yet been adopted by systematic writers, and conse¬ 
quently have not yet received the sanction of naturalists in 
general. The name of ThylacotJieriimi appears to me a pre¬ 
ferable one. 

If we call to mind the figure of the fossil jaw published by 
Mr. Broderip, which is taken from a fi*agment that I have not 
examined, the new genus of fossil Mammalia will, have 
the following chai*acters, taken fium the examination of the 
lower jaw only. 

Eight incisor teeth, two canines, and ten molars, with five 
or six false anterior ones; the hinder teeth presenting a*sum- 
mit consisting of five tubercles, three internal and two exter¬ 
nal, tlie latter succeeded by .a small ^‘talon.” 

The two species referable to this genus, ai*e— 

Thylacoilieriiim Prevostiiy [Didelphis Prerosiiiy Cmder), 
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The kind most abundant near Bridlin^on is the Spongia 
radiciformis of Phillips; numbers of this species lie in all 
directions in the cliff below Sewerby, both parallel with, and 
across the direction of the strata; many specimens appear 
to have been a good deal worn before they were imbedded, 
while others, particularly of the cup-shaped form, are per¬ 
fect, even to the finest fibres of the root. In some cases 
these latter have disappeared, but are yet shovna veiy beau¬ 
tifully by the hollows in the chalk they once filled, being 
coloured with ochreous matter. 

I have never yet observed the root of any sponge attached 
to any of the other fossil bodies which are found in the chalk; 
this fact appears singular, since the fine fibres of the root 
are in many cases perfectly preserved: about two years 
ago however, I obtained a specimen of a variety of Spo?i- 
gia radiciformis^ (or perhaps a new species), in which the 
short thick fibres of the root appear attached to the head of 
another individual of the same species. 

> ^e variety in outward form has been already referred to ; 
the internal structure also exhibits verj^ great irregularity of 
character: for instance, it has been generally believed that 
the root-shaped sponges had a central cylindrical cavity, ex¬ 
tending downwards to the stem : the annexed diagram [fig, 1.) 

shows however that this character is not con¬ 
stant : it is a magnified representation of the sec¬ 
tion of one of these fossil bodies. The specimen, 
when obtained, was broken in two or three places; 
in the lower part of the stem tliere was a simple 
circular perforation, but about an inch higher this cavity 
had assumed a quadrangular appearance, and other circular 
canals were visible on each side, two of which were of much 
larger size than the others. At first sight, it appeai'ed to con¬ 
nect the SiphonicB with the Choanites of Mantell, and being 
very anxious to obtain further specimens, I examined with 
great care the neighbourhood of the spot where this fossil 
was procured: firom that day to this however, I have never 
been able to find another instance of such a conformation, 
and at length I have come to the conclusion, that these cha¬ 
racters must be considered as merely accidental. 

The young Spongi<B are very abundant along the whole 
face of the cHfi*: a great variety of globular specimens may 
be obtained, fi:om the size of a small pea to that of a common 
nut; the form then becomes rather conical, and there are 
often appearances of a process of attachment.—As they in¬ 
crease in size the specific characters gradually develope them- 




n 


NOTICE OF UNDESCRIBED ZOOPHYTES 


selves; but the young specimens as well as the old, are sub¬ 
ject to great variety in chai-acter. 

Some of the cup-shaped sponges attain a large size; I 
have one which measures 12 inches in diameter. 

Many specimens in my possession exhibit characters which 
apparently indicate new species, besides those about to be 
described. I have however thought it best only to give an 
account of such as are sufficiently perfect to afford a dis¬ 
tinct idea of the character. 


SiPHONIA. 

1. Siph. clam. —Clnb-sbaped; gradually increasing in size till very near 
the croTTii: the larger canals, after spreading widely in the substance 
of the body, are crowded together at the top, presenting a pentago¬ 
nal, or hexagonal appearance.' Fig. 2. 

The shape of this species is very regular, as will be seen 
from the annexed figure, {Jig. 2.); the original is 
seven inches in length : the stem is pierced by a 
single canal, for about an inch and a half from the 
bottom: about an inch higher, four or five prin¬ 
cipal canals, and several smaller ones shew them¬ 
selves ; the subjoined sketch, {Jig, 3.) drawn of the 
natural size, will give some idea of the appearance: 
still higher, the canals increase in number, and 
are considerably spread in the body of the fossil. 




At the crown there seems to be a still greater number, and 
they are so crowded, as almost to represent a honeycomb ; 
figm*e 4, which is drawn of the natural size from a specimen 
a little ground down at the top, will give some idea of this 
arrangement. 

In specimens which have been rolled on the beach, and 
which are consequently %vithout the external covering, the 
whole surface appears studded with minute pores; these are 
tfie orifices of small radiating tubes, which communicate with 
the larger canals. 

This species does not appear to be very rare. 

2. Siph. angi^illa. —Elongated, cylindrical, nearly of an equal size 
throughout; length equal to eight or more times the breadthlarger 
cabals not crowded at the summit. Fig. o. 
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Fig. 5. whicli is reduced jBrom a specimen thir¬ 
teen inches in length, will shew the general form 
of this species : the bottom is pierced by a single 
canal, whichsabout an inch and a half higher, ap¬ 
pears divided into eight or ten; this number is 
not materially encreased at the top, where the 
canals are scattered over the siuface, and 
crowd :d together as^in the last species : 
nexed figure, {Jig. 6.) 
which is of the natural 
' size, shows the appear¬ 
ance of the summit: it 
will be seen, that thei 
highest'part is"'of a lessfJ 
size than the rest of the 

fossil, and forms assort of crown. The specimen 
figmred is considerably compressed, so that in the 
sketch it appears broader in proportion to its length 
than it would have^done had it been of its natural 
form. 

I - This species is rare; besides the specimen firom 
which the above description was taken, I have 
only met with two or three fragments. 



Spongia. 

1. Sp. catablasies .—^Inversely conical, with a considerable depression at 
the crown: from ten to fifteen arms projecting downwards from the 
lower part of the body. Fig. 7. 



Of this beautiful fossil, 
{Jg. 7.), only one specimen 
has hitherto been discover¬ 
ed: but as the characters 
are very well marked, it will 
not, I hope, be thought pre¬ 
mature, to consider it a new 
species. Nothing can be 
said respecting the length 
of the stem, as it had unfor¬ 
tunately been lost when the 
specimen was taken from 
the face of the cliff: the 
whole body is covered with 
irregular depressions, which 
on the superior surface, and 
in the neighbip:hood of the 
side arms, take a flexuous 
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appearance: neither the stem, nor the side arms appear to 
have had any central perforation. The original is nearly six 
inches in length. 

2. Sp.fastigiata ,—^The lower part funnel-shaped, inflated; the upper 
part a cone, rising from a slight depression. Fig, 8. 
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This fossil is not by any means common; 
I have only seen two specimens, of which 
the most perfect is represented in the 
annexed sketch, 8.) The inferior 
part is surrounded by depressed undula¬ 
ted lines, some of which take a diagonal 
direction: the terminating cone is small, 
and not by any means proportionate to 
the inflated appearance of the lower part: 
the central cavity appears to be very 
small indeed. 

The figure is about one half the natural 
size. 
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3. Sp, sepiaformis ,—Irregularly funnel-shaped: marked externally with 
a few scattered elevated orifices; from eight to ten arms, rising up¬ 
wards from the superior edge : one or more additional branches arising 
from the same root. Fig, 9. 



This beautifiil species appears to 
he extremely rare: besides the 
specimen represented by the fi- 

I 

with two or three fragments, 
which still were sufficient to con¬ 
vince me that the above charac¬ 
ters were not accidental: the 
length of the fossil from the root 
to the extremity of what remains 
of the longest arm, is about eight 
inches: there is an appearance of 
one small side arm, thrown off 
downwards, but most probably 
this is not a constant character: 
the root does not appear to have 
been very fibrous. 
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4. Sp, ampulla. —Bladder-shaped, covered with irregular depressions; 
stem eq^ual to the "body in length; fibres of the root short and thick ; 
central cavity cylindrical, half the depth of the body. Fig. 10. 

This species is not so rare as the pre¬ 
ceding, but is seldom met with in such 
complete preservation as the specimen 
figured, {fig. 10.); the greater number 
of those which have been found, are 
compressed and distorted. Two or 
three weathered specimens in my pos¬ 
session show very clearly that the cen¬ 
tral cavity is in the shape of a short, 
thick cylinder, suddenly tenninating 
about the middle of the body: the 
length of the specimen is about nine 
inches and a half. 


6. Sp. spinosa. —Globular, unattached, covered partly with oval notched 
plates, overlying each other, partly rough, covered with hregular de¬ 
pressions : armed with from eighteen to twenty spines: internal struc¬ 
ture fibrous, radiating from a point in the circumference. Spines 
varying much in size, hollow, covered with an appeamnce of pointed 
scales overlying one another. Fig. 11. 

This most singular fossil has I beheve, only been found in 
two localities ; one of which is the cliff about a hundred 
yards west of the Danes’ Dyke, and the other a quarry north 
of Marton, probably where the same bed appears on the sur¬ 
face. It is rare ; 1 only know of five specimens, of which 
one was foimd by my fidend Mr. W. H. Dykes, and is now 
in the Museum of the HuU Literary and Philosophical So¬ 
ciety. I have indeed heard of a fossil in the collection of 
Mr. Bowerbank, which from the account given to me by 
Mr. Charlesworth, may probably be the same species, btit 
I have never been fortunate enough to obtain a sight of it. 

The general appearance, when most perfect, is that of a 
small Cidaris, with the spines attached: when imperfect, it 
would probably be taken for one of the small globular sponges, 
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SO common in the chalk near Bridlington, which may perhaps 
account for its not having been before noticed. 

11 12 13 





The annexed {Jig, 11.) will give some idea of its general 
form. The specimen drawn {Jig, 12.) is one which was 
found on the scar, and having been water-worn and weathered, 
shows the internal structure; the figure, which is a little 
magnified, displays the fibrous structure rather more plainly 
than is seen by the naked eye, but when a lens is applied, 
the radiating structure becomes very apparent. The struc¬ 
ture of the spines is very singular; at the base, they seem 
composed of an aggregation of little spiculse, which after¬ 
wards are so arranged as to give the appearance of a series 
of fiirrowed, pointed scales. Fig, 13. represents the lower 
part of one of the spines very higly magnified. 

The covering of the body is of a peculiar character; in 
some places it appears similar to that of many other sponges, 
marked with indefinite depressions; in others, there are very 
decided oval notched or jagged plates, most of which overlie 
one another; this arrangement is generally seen most dis¬ 
tinctly in the neighbourhood of the spines. Fig, 14 repre¬ 
sents a portion of the covering very highly 
magnified. From the singularity of this 
appearance, the animal might almost be 
supposed to belong to a very different class 
irom that of the sponges, and the associa¬ 
ted genera; so at least it appeared to me, 
till, being anxious to see more of the in¬ 
ternal structure, I had the specimen cut through, just below 
the plates figured in the last diagram : an irregular fibrous 
structure then became visible, similar to that shewn in {Jig, 
12.) with the exception of the radiated appearance : this de¬ 
ference however may be accounted for by its being a cross 
section. Under these circumstances, as the spongy stmcture 
appears to be constant, while the plated appearance is not 
so, I have placed it amongst the sponges tOl it shall have 
been examined, and its place assigned by some more ex¬ 
perienced naturalist. 
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Udotea. 


1. Ud. cancellata. —Form simple, not lobed, marked with numerous pa¬ 
rallel lines, wdiich are crossed by others equally strong, as well as by se¬ 
veral concentric undulations. 


The imperfect specimen figm’ed is the 
only one which I have seen, so that its 
j characters cannot be very con'ectly de- 
Ifined. 

The annexed sketch {Jig- 15.) will 
give a general idea of its appearance, 
fiiough it does not mark the undulations 
so well as could be wished; it is drawn 
of the natural size. 

It was found in the same locality as the other specimens. 



Hull^ Nov. Ibth^ 1838. 


Art. ITT .—Observations on the Lamellicorns of Olivier. By The 
Rev. F. W. Hope, F.R.S., F.L.S., F.Z.S., &c. 


Melolontsa. Ifullo. 

2 alha. 

3 Commersonii 

4 serrata. 

5 vulgaris. 

6 villosa. 

7 occideiitalis. 

8 Candida. 

9 alopex, 

10 solstiiialis. 

11 cestiva. 

12 pini 
ISfusca. 

14 ohlonga. 

15 comuta 
Idglauca 
17 lanigei'a 
IS punctata 

19 lutea 

20 elongata 

21 fervida 

22 refiexa 

23 pleheia 

24 pallida 
26 unicolor 

26 rujicollis 

27 rustica 

28 atripUcis 

29 signata 

VoL. III.—^No. 25. N. s. 


COUKTBT. 

England. 

Siberia. 

Madagascar. 

C. of Good Hope 

England. 

Germany. 

South of Frnnce. 
East Indies. 

C. of Good Hope 
France, 

Paris. 

Provence. 

Italy. 

Paris. 

Calabria. 

Brazils. 

North America. 
Virginia. 

North America. 
Pennsylvania. 
North America. 
Senegal. 

Senegal. 

C. of Good Hope 

Senegal. 

Coromandel. 

Guadaloupe. 

Barbary. 

Jamaica. 


ARRANGEMENT OP AUTHORS 

Melolontka, Fabrioius. 
Lepidiota, Kirby. 

Holotrichia, Kirby. 
Melolontha, Fabricius. 
Anoxia, Laporte. 

Lepidiota, Kirby. 
Cepkalotrichia, Kirby. 
Rhisotrogus, Latreille. 

Microdonta, Kirby. 
Rhisotrogus, Latreille. 
Anomala, Megerle. 
Pachypus, Latreille, 
Pelidnota, MacLeay. 
Areoda, Leach. 
Pelidnota, MacLeay, 
- ? 

Genus novum 
Holotrichia, Kirby. 

Anomala, Megerle. * 


Anomala P 
Unknown. 

Hophpus, Laporte. 
Oyclocephala, Latreille 
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GENTS. SPECIES. COUNTET- ABBANGEMENT OP AUTHORS. 

M^^OLONTHA, so iminaculata Guadaloupe Cycloce'pkalay Latreille. 

31 viridis China Euchlora^ MacLeay. 

32 Lmi East Indies Mimela^ Eirby, 

33 hicoloT Java Euehlora, MacLeay. 

34 suturalis New HoUand Stefkaspis, Hope. 

35 dubia Cayenne Ckaleptts^ MacLeay, 

36 angulata Brazils ? Bolax^ Fischer ? 

37 himaculata China Adoretus^ Escholtz. 

38 dorcyi St. Domingo Eutela^ Latreille. 

39 England Anamala^ Megerle. 

40 Fruchii Hofland 

4ilfemoralis East Indies Adoretus^Fscholtz, 

42 cisrulea C. Good Hope ?Popillia^ Leach. 

43 ccBmlocephala East Indies? - . - ? - ■ 

44 hipunctata C. Good Hope- 

45 maura Barbaiy Glaphyras^ Lati'eille. 

46 glacialis Terre de Feu Macrosoim.^ Hope. 

47 testacea Ditto- 

48 striata Ditto - 

49 glohator C. Good Hope Genas novum. 

50 rauca Coromandel Apogonia, Kirby. 

51 erythrocephala East Indies ? ■ —- 

52 melanocephala Cayeime Cyclocepkala^ Laporte. 

53 ohscura Equin. Africa Adoretus^ Escholtz. 

64 rufa C. Good Hope Genus nomm. 

65 hrunnea England Serica, MacLeay. 

66ferrugin€a East Indies Apogonia, Kitby. 

57 pubescens Coromandel 

58 errans North America Anomala, Megerle. 

59 innuba South America 

60 nitidula Cayenne Bolax ? Fischer. 

61 picea C. Good Hope Trochala, Laporte. 

^2 festiva NewZ^and CaZono to, Hope. 

63 Iveta Ditto - 

64 avlica Equin. Africa Genus novum. 

65 splendida C. Good Hope Serica, MacLeay. 

66 Tineata Sierra Leone Trochala, Laporte. 

67 gihba C. Good Hope 

68 versicolor Sierra Leone 

69 mutabilis Tranquebar Serica, MacLeay. 

70 variabilis North America- 

71 ruricola England 

72 humeralis Paris 

73 Zebra C. Good Hope Stripsipker, G. P. 

74 mttatus East Indies Glaphyrus, Latreille. 

76\vulpes,mas Siberia Amphicoma,ljSXtedle. 

7^\hirta,f€em. Caucasus 

77 crinita C. Good Hope Anisonyx, Latreille. 

78 cinerea Ditto 

79 ursus Ditto 

80 lynx Ditto 

81 moboscidea East Indies Anisoplia ? 

82 limbata C. Good Hope Agenius, Serville. 

S^praticola Siberia HopUa, Illiger. 

84 agricola Germany Anisoplia, Megerle. 
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GENUS. SPECIES. ‘ COUNTRY. ARRANGEMENT OP AUTHORS. 

Mblolontha. 85 horticola England Anisoplia^ Megerle. 

Sefruticola Germany 

87 arvicola Siberia 

88 regia Algiers Hoplia^ Illiger. 

89/arinostt France - -- - 

90 squamosa Paris 

91 argentea England 

92 rupicola C. Good Hope Lepisia, Serville. 

93 sibiriea Siberia Hoplia^ Illiger. 

94 pxdverulenta England -- 

Oofloralis Provence- 

96 marghiata Guadaloupe Hoplia ? 

97 subspinosa Jamaica Macrodactylus^JjB.txeille 

98 atomaria C. Good Hope Genus nomm. 

99 crassipes Ditto Pachynema^ Serville. 

100 spinipes Ditto Monochelus^ Illiger. 

101 podagrica Ditto?- 

, 102 dentipes Ditto Dichelus, Serville. 

103 gonagra Ditto - 

104 arthritica Ditto Monockelus, Illiger. 

105 ahbreviata Ditto Lepitrix, Serville. 

106 longipes Ditto Dichelus, Serville. 

107 capicola Ditto Lepitrix, Serville. 

108 monticola New Holland Lipareira^ Kirby. 

109 seinistriata Surinam Cyclocephala ? 

110 mrians C. Good Hope ? 

111 castanea Surinam Cyclocephala. 

IVlhcmorrlwida-’ East Indies? Mimela ? 

Us 

11^ undata Surinam Rutela? 

114 pidpes Bengal ? Mimela ? 

115 (squinoetialis Hungary Bhisotrogus^ Latreille. 

116 ignea South America Bolax ? Fischer. 

117 paga^ia Geneva- JRhisotrogus^ TiOtieiTie. 

118 4-punctata Spain Mhisotrogus? LtSitreille. 

119 tibialis C. Good Hope Lepitrix P 

120 alpina Geneva Rhisotrogus, Latreille. 

121 12-punctata Siberia Hoplia, Illiger. 


Genus 5. Melolontea. 

Sp. 2. alba. This is evidently the same insect as ScarabtB- 
us Hololeiiciis of Pallas; as the latter name was previ¬ 
ously used by that author it ought to be retained I con¬ 
sider it as belonging to Mr. Kirby’s genus Lepidiota. Le 
Comte de Castelneau, however, ranges it with true Meh- 
lontka. 

Sp. 3. Commersonii. This insect appears to, be the same 
species which Fabricius has published under the name of 
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MeL rorida^ to whicli lie has given Sumatra as the native 
country. Lepidiota Cojiimersonii was originally brought 
from the Island of MaclagavScar, by the celebrated botanist 
Commerson. Possessing insects from both of the above 
localities, and particulaiiy a specimen named by Fabricius 
as Mel, rorlda^ I should have doubted their being identical 
had I not carefully examined them. It may be remarked, 
that Lepidioia^ as a genus, is common to Asia and Afiica, 
as well as some of the islands ad-jacent to the two continents. 

Sp. 4. serrata. Now an Holotrichia of Kirby. For the ge¬ 
neric details refer to Hope’s Coleopterisf s Manual, page 
99. The species seem from what is known at present, to 
be peculiar to Asia; they will no doubt eventually be foimd 
in tropical Africa. 

Sp. 6. villosa. This species, according to M. Laporte, belongs 
to his genus Anoxia, Vid. Hist. Nat. des Anim; (Articul.,) 
par Laporte de Castelnau, page 13'2; where the details are 
published. The following species belong to it, viz.: Mel, 
orientalu^ Ziegler; Mel. occidentalism Jab; and matnti- 
nalis and af ricana of Laporte. 

Sp. 9. alopex. Now a Ceplialotrichia of Kirby. It is pro¬ 
bable that Mel. hrunnipennis of Castelneau belongs to this 
genus. The IPlatyonix of Dr. Keich (since changed to 
the name of Sibarism by Laporte,) seems closely allied to 
CephalotricMam differing chiefly in the form of the clypeiis. 
The family name of Spaiinannia has been suggested by 
the above writer to be given to these Mehloiithidos. 

Sp. 10. solstitmlis. Latreille gave this species as the type of 
his Rhisotrogus m the term Amphirnallonm which in¬ 

cluded under it aU the species having nine joints to the 
anienntBm he afterwards re-united to Rhisotrogus. Laporte 
however, stiU retains Amphimallon^ and singularly enough 
considers soUtitialis onQ of the species; while he gives 
Mel, alhuSm Jab., and (EsiiviiSy Olivier, as examples of 
sotrogus. Such changing of types creates great confiision, 
and never should be attempted. The Latreillian name 
ought to be adopted, as originally used. 

Sp. 12. pini. Now a Microdonta of Kirby; Vid. details in 
Hope’s Coleopterist’s Manual, part 1., p. 105. Various 
European species belong to it. 

Sp. 14. ohlonga. In the Manual I was induced, on reference 
to lUiger’s Alagazine, to consider the Fabrician insect 
named ohlonga, as an Anoniala, Olivier’s oblongu appears 
to be mote allied to Rhisotrogus, The reference to 
Schrank’s Enum. Insect. Austrice, No. 27, and to Scopoli’s 
Entom. Camiol, No. 19, lead to that conclusion 
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Sp. 15. cornuta. Latreille makes this insect the type of his 
gemxs Pacyphus; Geotrupes excavatiis^ the same 

insect. The Baron Dejean, in his catalogue, gives it the 
name of Calodera^ I retain however, the Latreillian term, 
being averse to changing names without there is an abso¬ 
lute necessity for so doing. 

Sp. 16. glauca. This is now a Pelidnota^ and is the Scara- 
b<BUs mriiginosm of the Systema” of Linnaeus. The lat¬ 
ter specific name should therefore be used instead of the 
former. 

Sp. 19. lutea. This insect is probably a Pelidnota- No lo¬ 
cality is mentioned by Olivier. 

Sp. 20. elongata, E^idently the type of a new genus; appa¬ 
rently this would be a PMloclilmiea of De Jean. As that 
genus is not, I believe, yet published, I do not adopt the 
name, but leave it for a future describer. 

Sp. 23, pleheia. This insect according to the French cabinets 
is an Anomala, and I think most probably is the same spe¬ 
cies as Anom, scutellaris of De Jean. 

Sp. 27. rustica. It is impossible to say to what genus this 
species is allied firom the figure. I am inclined to doubt 
the locality of Guadaloupe. 

Sp. 31. mridis. Now an Euchlora of MacLeay : the species 
are more numerous than in the allied genus Mimela. Oli¬ 
vier gives the Cape of Good Hope as its locality; it is an 
East Indian species. 

Sp. 32. LeiL A Mimela of Kirby. For an account of the 
species see my monogi'aph in the first volume of the ^ En¬ 
tomological Transactions,’ p. 116. No localityis given by 
Olivier: aU the known species are peculiar to the East In¬ 
dies. 

Sp. 33. hicolor. Olivier gives this insect as fi*om the Cape, 
which is erroneous, as all the true Euchlom belong to Java 
and the East Indian continent. 

Sp. 34. suturalis- This insect I make the type of the genus 
Stethaspis; it is probably the Xylonichus of the French 
cabinets. 

Sp. 35. d%ihia. Now a Chdlepus of MacLeay: the same in¬ 
sect is named geminatus by Fabricius. 

Sp. 36. migulata^ No locahty is given for this species by 
Olivier. It is evidently a Bolax of Comte Fischer de 
Waldeim, (vide ^Moscow Transactions’ in loco\ and most 
likely therefore inhabits Brazil. 

Sp. 37. hiinaculata. This insect was sent to me by Dr. Es- 
choltz. The name of Trigonostoma has bgen given to it 
by the Baron Dejean; as that term is only found in the 
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catalogues, without any published characters, I abandon it 
and adopt Escholtz’ manuscript name of Adoretm^ as the 
characters are detailed by M. Laporte in the ^ Suite de Buf- 
fon (Articules), voL ii. p. 142. 

Sp. 41, femoralis. An Adoretus of Escholtz, and the type 
of the genus, (according to a manuscript letter which I re¬ 
ceived from the author previous to his death), is Melolon^ 
tka cmiipressa of Weber. The species allied to it are chiefly 
from tropical Africa, Asia, and Ihe Polynesian Isles. It has 
been reported in England and France that Dr. Escholtz 
died of cholera; this is erroneous, as he died of a bilious 
fever. 

Sp. 42. c(BTulea. I consider this insect as a Popillia ; it OC"- 
curs in the East Indies, and not in Africa. 

Sp. 4S. ciBruleocephala, Now a Popillia. In form it ap¬ 
proaches the African more than the Asiatic species, its lo¬ 
cality is probably the Cape of G-ood Hope. The reader is 
referred to Mr. Newman’s monograph on this genus. * 

Sp. 44. hipmictata. The type of the genus Popillia^ Leach. 
No locality is mentioned by Olivier; it is from the Cape. 

Sp. 45. maura. This insect is the same as Melolontha car- 
duiy Fab., and is the type of Latreille’s genus Glaphyrus. 

Sp. 49. glohaior. This insect appears to afibrd sufficient 
characters for constituting a sub-genus: it is probably a 
Schizonycha of Dejean; as, however, the Baron has not 
published its generic details, I cannot adopt it. The form 
is not confined to Africa or Asia, it occurs alike in the old 
and new world. 

Sp. 51. rauca. An Apogonia of Kirby. M. Laporte men¬ 
tions two species from Africa, namely, Ap, africana and 
pusilla, fix)m Senegal 

Sp. 54. Tufa. I have not seen this insect in any collection 
but the Banksian: from the description and general ap¬ 
pearance it cannot be ranged with any modem genus. 

Sp. 58. erram. No locality is mentioned by Olivier: I have 
received it from M. Leconte, of the United States. 

Sp. 59. innuba. This insect I have received from Rio Ja¬ 
neiro : its country is not mentioned in Olivier. 

Sp. 60 . nitidula. Entomologists must be careful not to con¬ 
found Mel. nitidula^ Fabr., (which is probably an Aniso- 
with Mel. oiitidula of Olivier. The latter insect is 
probably a Bolax of Fischer. 

%p. M.auUca. Olivier has properly changed the annexed 

^ The Monograph is unpublished; a synopsis of the new species is given 

in the ‘ Mag. Nat. Hist* vol ii. n. s. p. 336.— 
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name in liis work to aulicay wMch Fabiicius in his ^ Sys- 
tema Eleut’ had converted into aulicola. 

Sp. 67. gibha. Now a Trochala of Laporte. Vide three new 
species of this genus described in the ^ Suite de Buffon, 
Hist. Nat (Articul^s), par Laporte de Castelneau, p. 149, 
vol. ii. 

Sp. 68. versicolor. In my ^Manual’ I have given this species 
as a Serica^ ML.; it may however belong to the genus Tro- 
chcdasy Laporte. 

Sp. 69. variahilis. The localities of North America and Ger¬ 
many are given to this insect: probably more than one 
species is included under the name. 

Sp. 73. Zebra. This insect is the type of Strepsipher^ G. P. 
No locality is mentioned by Fabricius; Olivier mentions 
South America as its country, which is erroneous : I have 
frequently received it from the Cape of Good Hope. Ceto- 
nia vitiata^ Fabr., is the MeL Zebra of Olivier. 

Sp. 74. vittata. Now a Glaphyrm of Latreille. I have late¬ 
ly received it from Persia. 

Sp. 75 & 76. These insects are the different sexes of the 
same species; the former is the male and the latter the fe¬ 
male of Amphicoma vulpeSj Fabr. 

Sp. 77. criniia. According to Olivier Fabricius cites (Pallas 
^Ins. Siber.’ tab. a, fig. 17), Scarabmus bombyliformis^ as 
MeL crinita ; the former author thinks that &e insect de¬ 
scribed by Pallas is distinct. 

Sp. 83. proboscidea. Olivier states that this species occurs 
in Asia and Africa; I am disposed to think it peculiar to 
the East Indies. 

Sp. 82. limbata. No locality is mentioned m Olivier, it is 
undoubtedly from the Cape, and the type of the genus Age^ 
nius of Serville. 

Sp. 83. praticola. Olivier’s figure would lead one to believe 
that praticola was an Amsoplia^ according to Illiger it is 
an Hoplia. 

Sp. 88. regia. This species was named regia by Fabricius ; 
the Linnsean name aulica should be adopted, as previously 
used by that author. It occurs in Spain and Barbary, from 
whence I have received it. 

Sp. 96. marginata. I am totally unacquainted with this in¬ 
sect. I give it as an Hoplia ; without a doubt its loca¬ 
lity, according to Badier, is Guadaloupe. 

Sp. 98. atomaria. M. le Baron DeJean in his catalogue, 
gives the generic name of Gymnolmna to this insect. As I 
am not aware of the characters being published I purposely 
refrain from adopting it Any fiituie entomologist who 
chooses to publish the details, is entitled to name it. Ma- 
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nuscript names published in catalogues such as Dahl’s, Me- 
geiie’s, and DeJean’s, &c. &c. cannot stand. 

Sp. 99. crassipes. In my Manual I considered this insect as 
a Monockelus of lUiger. It appears to be a I^achyneina of 
ServiHe, according to M. Laporte. 

Sp. 101, Podagricus. I am inclined to consider this insect 
as a Cape species, although the locality given by Olivier 
and Fabricius is that of Coromandel. 

Sp. 108. gonagra. In the same Manual I gave the term Mo- 
nochelm to the above species, with a query, and as I sus¬ 
pected, it turns out to be a Diclielm of Serville. 

Sp. 106. longipes. Probably a IHchelus ; the locality is the 
Cape of Good Hope. 

Sp. 108. moniicola. All the species of this genus are pecu¬ 
liar to the Continent of xAustralia. 

Sp. 110. varians, I know not under what modem genus I 
can place this species; it has never fallen imder my in¬ 
spection. Can it be a gigantic Ammala ? 

Sp. 112. hmmonhoidalvi. No locality is given by Olivier. 
From the iigm*e I am inclined to consider it diMitnela^ and 
consequently as inhabiting the East Indies. 

Sp. 114. picipes. I have added the name oi Mbnela with a 
doubt; the country is not mentioned. 

Sp. 116. ignea. Probably a Bolax of Dr. Fischer. 

Sp. 121. l^-pimctata. This species is evidently the same as 
aitreoliis of Pallas, and is now considered to be an Hop-- 
lla. 

(To he continuedp 


Art. IV .—Description of two neia species of Beetles, belonging to 
the Family Cetomidae of MacLeay. By Sir. Adam White. 

The two species now to be described belong to a family 
which comprises about 600 species, and is pecuUarly tropical, 
not more than seven species having been registered as British 
by the most latitudinarian entomologist. By Linnaeus and 
old authors they were included in the genus Scarabmus^ and 
even after the ^vision of that overloaded group into several 
genera, some of the Cetoniidm were placed along with Melo- 
Untha, Latreille, MacLeay, Eorby, St. Fargeau, Serville, 
Gory and Percheron, have by their labours, rendered the 
study of them a work of comparative ease. 

The genus Triehius of Fabricius, distinguished at once 
from Ceton ia-oi the same author by many characters, among 
others by the inentum not covering the maxilla^ and by the 
epimeron (Audouin,) {peice axillaire Latr.) not being promi- 
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nent between the thorax and elytra^ contains several remark¬ 
able forms one of the most singular of these is a very flat 
African genus first characterized by Mr. MacLeay in the ap¬ 
pendix to his celebrated ‘ Horse Entomologicse,’ part I. p. 151, 
and there named Platygenia, The only species known at the 
time of the establishment of the genus {PL zairica^) seems to 
be the insect described shortly before at great length by Af- 
zelius, in the appendix to the third part of Schonherr’s ^ Syno- 
nymia Insectorum,’p, 38, an insect which 

Mr. MacLeay himself, in his memoir on the Cetoniidtss of 
Africa, says certainly belongs to the sub-genus. 

M. M. Gory and Percheron,in their monograph of the family 
have figured an insect, which, fi'om the emargination 
of the cly^eiiB^ and the want of the tufts of hair on the inside 
of the intermediate and posterior pair of legs, may possibly 
be the female of the Platygenia barbata^ though it is impos¬ 
sible, from the rarity of specimens in collections, to determine 
this point by the mere inspection of a figure. The figure in 
Guerin’s Tconographie,’ (pi. 26, fig. 6,) seems to be copied 
from that given in M.M. Gory and Percheron’s beautiful work. 
Mr. Samouelle found two specimens of a new species in a 
collection brought from the Gambia i he has named it after 
the distinguished author of the genus, whose works on the 
Annvlom have done so much to promote and facilitate the 
study of his favourite science. Both of these specimens are 
in the collection of the British Museum, and seem to be fe¬ 
males, both wanting the strong spine at the base of the claws, 
16 


Platygenia MacLeaiif Samoudle. 

Platygenia MacLeaii^ Samouelle MSS., [Fig, 16). 

P. picea, elj^ris subferrugineis, sutura subelevata, tibiis sublaevibus, an- 
ticis exteme distincte tridentatis. Long. lin. 13, lat. max. elytr. lin, 7.— 
Hah. Gambia. Mus. Brit. 



* Most of them in tbe larva state are found in rotten wood, upon which 
VoL, HI.— No. 25. N. s. c 
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Head pitchy brown ; clypeus in front emaxginate,mnch and 
coarsely punctured, the spots decreasing in number in front 
of and between the eyes; the vertex quite smooth, side of 
clypeus at base {catitktis) extended like an arch over the mid¬ 
dle of the eye, and fringed with ferruginous hairs. 

Thorax pitchy brown, lateral margin not ciliated; the sides 
are coarsely and much punctoed, the dorsal part is very de¬ 
licately and sparingly punctured. 

Scutellum distinct, rounded at tip, and at base impressed 
transversely close to the slightly produced posterior edge of 
thorax, the impressed part in front punctured. 

Elytra subferruginous, throughout wider than thorax ; wi¬ 
dest in the middle, towards the suture slightly raised; each 
elytron with eight impressed longitudinal lines somewhat ar¬ 
ranged in pairs, none of them reaching either the anterior or 
posterior edge; the three inner at base not impressed, formed of 
an interrupted line of dots; the sides of the lines are pxmctured, 
as are the lateral margins of elytra and the tips, especially at 
the end of suture, which part is also clothed with short ferru¬ 
ginous hairs ; segment between the second and third pair of 
legs without hairs in the middle. Apical segments of abdomen 
beneath with a few short hairs on the sides. 

Legs and under side pitchy brown; femora compressed 
and punctured. Tihix^ anterior dilated at tip and ftirnished 
externally with three distinct teeth, the intermediate the strong¬ 
est ; at the tip internally there is a strong tooth ; the surface 
above is punctured, some of the dots being arranged in lines. 

Tarsi and tibics of intermediate and posterior pair of legs 
with spinous short hairs, the posterior tihia behind the mid¬ 
dle with a tuft of flattened spine-like hairs arranged trans¬ 
versely and inserted on a projecting part. 

Lamarck in 1801, in his ^ Systeme des Animaux sans Verte- 
bres,’ first separated certain species of the Fabrician genus 
Cetonia^ characterized by having short antennce^ terminating 
in a trilamellar knob—^no upper lip^—membranaceous man¬ 
dibles—and a straight head, with a projecting forked or bifid 
clypeus (Syst. p. 209). He named this division GoUathus^ 
from the gigantic size of the typical species, first figured and 
described by Drury, {Illustr. I. pi. xxxi.) in 1770, and in the 


they feed; in the perfect state they generally subsist on the sap of trees, at 
the roots of which several species are found. (Gory & Percheron, ‘Monog.’ 
p. 21 &€. MacLeay, * Illustr, Annul. S. Aftica,’ p. 16. Stephens, ‘ Brit. 
Entom. Mandib.’ iii. p. 229). 

^ Point de levre su^rieuie.’^ In the ‘ Hist. Nat. des Anim. sans Vert. 
V. p. 680, he altered this erroneous character to “ Lahrum occultatton-^^ 
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following year named by Linnaeus, Scarahceus GoUatus, 
(Mantissa Altera p. 530). Lamarck included in his genus 
six species, all of which had previously been described. 
These are, Gol, Africanm^ Cacicus,^ Polyphemus,^ bifrons,^ 
micans,^ ma/rginalis-^ 

Weber, about the same time as Lamarck, after his descrip¬ 
tion of the Cetonia Ynca, remarks (Ohs. Entomol. p. 67,) 

Forte Ynca, Goliata, Cacicus, Polyphemus, &c., novum 
constituunt genus;’’ and Fabricius immediately after ex¬ 
pressed the same opinion. (Syst. El. II. p. 136.) 

Many other species have been added to this fine group of 
beetles by subsequent authors, and the Cetonia quadrimacu- 
lata of Oliv., (tab. viii. fig. 73, p. 30,) and Scarabceus tor- 
quatus of Drury, (Ill. pi. 44, fig. 1.,) have been since ascer¬ 
tained to be females of species of the genus. The male of 
the last mentioned has been lately brought firom Sierra Leone 
by Mr. Strachan, and an excellent figure and description 
have been given of it by Mr. Waterhouse, in the last number 
of this Magazine. The male of the Gol. quadrimaculatus is 
in the possession of Mr. MacLeay. 

I shall now confine myself to that section of Goliathus 
which Mr. MacLeay has called Smithii, in his lately pub¬ 
lished elaborate memoir,^ It is characterized by the gene¬ 
rally metallic colour of the species composing it, which have 

the elytra wider at the base, the body very depressed, the 
thorax nearly tiTmcated behind, or at least only slightly emar- 
ginate to receive the scutelhim. The males have almost al¬ 
ways the anterior tibix denticulated on the inside.” (Mac¬ 
Leay.) 

In one division the males have the anterior fibics externally 

* Afterwards changed to GoL gigantem in the ‘Hist. Nat. des Anim.sani 
Vert.’ iv. p. 580. Fabricius, Olivier, and Latreille, as well as Lamarck, re- 
gai*ded the insect figured by Drury in 1782, (‘ Illust’ iii. pl.xl.) and named 
in his index Scara^us Goliatus, as a mere variety.—Subsequent authors 
are of opinion that it is distinct; and Mr. Westwood has named it Golia- 
thus Drurii in liis new edition of Drury’s ‘Illustrations.’ 

® Scarahaus Cacicus ingem, Voet, ‘Coleopt’ ord. 1, gen. 1, p. 34, No. 151, 
tab. 22, Jig. 151,—originally regarded as a native of me New World, and 
named accordingly, but since ascertained to be African. 

® Scarabam Polyphemus, Fabr. ‘ Mantissa,’ i. 7, 53. Cetonia Polyphe¬ 
mus, Oliv. Mecynorhina Polyphemus, Hope, ‘Col. Man.’ p. 119. 

^ Cetonia bifrons, Oliv. ‘Coleopt.’ 6, pi. 6, 117, p. 82. Inca hifrom, 

Lep. & Serv. ‘ Ency. Meth.’ x. p, 381. 

5 ScarabiBus micam, Drury, ‘ Illustr.’ ii. pi. xxxii. Jig. 3. Dicronorhina 
mieans, Hope, ‘Col. Man.’ 

® Cetonia bijida, Oliv. p. 43, pi. ii.Jig. 9. Schizorkina, Kirby, G. & P. 

7 On the Cetoniidce of S. Africa, in ‘Illustr. of ihoAnnulosaoi S. Afidca,’ 
forming No. 3 of Dr. Smifii’s African Zoology. 
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tridentate. In the other the anterior tibicR hare no teeth ex¬ 
ternally. To this division the Rev. F, Hope has applied the 
name Dicronorhina^ (Coleopt. Man. p. 119^) giving as the 
type, the Scarahcsus micans of Drury, Goliathus micans of 
Lamarck. He regards the “ Cetonia quadrimaculata^ Oliv. 
which is evidently the same as GoL Daphnis Buquet, and 
also GoL Grallii of the same author,” as belonging to 
the genus. Mr. MacLeay, who has the male of the Cetonia 
quudrimaculata in his collection, regards it as quite distinct 
from the Daphnis, He has lately described a new species, 
discovered near the Tropic of Capricorn, by Dr. Smith, after 
whom he names it, (Illustr. Annul. S. Africa, p. 84. 

The species about to be described comes near the Golia- 
thus Grallii of Buquet, (Ann. de la Soc. Ent. de France, v. 
p. 201, pi. 6. B. fig. 8,) from which however it is evidently 
quite distinct. The shape of the mentum^ the nearly equila¬ 
teral scutelkim^ the depressed much produced clfpeiis, and 
the want of a brush of hairs on the last joint of tarsus^ with 
oth^ characters, at once indicate that it belongs to a section 
distinct from the Goliathus (Dicromrhina) micam^ and for 
which I would suggest the name of Etidicella^ The GoL 
{Eu.) Grallii^ Buquet, GoL [Eii,) Sfnithii^ MacL., GoL {Eu.) 
quadrimaciilatus, seem to me to belong to the same group. 



GoliathiS (Eudicella) Munjaui. 

.J[i) Thorax and head viewed from the side, (c) Antenna magnified, (d) Part of tarsus of 
anterior right leg. 

I know oidy the male of the following species, which may 
be characterized as follow^s:— 


1 Et/ well, a fork. 
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Goliathus {Eudicella) MorganL 

G, {Eudicella). Nitide viridis, tliorace subseneo, pedibus seneis. 

Mas clypei comu medio valde elongate, depresso porrecto-elevato, paulo 
recurvo, piceo-rufo, supm (basi apieeque exceptis) lutescente. Hal. Sierra 
Leone. Rev. D. F. Morgan. Mus. Brit. 

Head green, coarsely pimcteed; clypeus very muchi pro¬ 
duced ; porrecto-elevated and slightly recurved, flattened and 
deeply forked at the tip, the prongs nearly straight and fur¬ 
nished on the posterior side at the tip with two blunt, slight 
tubercular elevations; on one of the prongs in the specimen 
described there is a more distinct internal tooth. The basal part 
of pedicel ferruginous brown, the fork above pale yellowish 
brown, beneath reddish brown, the tips with the small teeth, 
black; base of with two excavations, the sides of which 

are produced in front into a somewhat acute brown tooth, di¬ 
rected forwards and upwards. 

Antennm dark brown, situated close in front of the eye, 
basal joint sub-globular, largest, distinctly dotted, third, fourth 
and fifth with irregular, rather deeply impressed dots on the 
basal parts ; inner joint of knob, hairy on the outside. 

Trophi brown, the apical lobe of maxilla with ferruginous 
hairs. Mentum bright green, dotted, at base apparently 
rounded and rather deeply excavated, infiront notched, densely 
hairy, having the sides towards the front sinuated. 

Thorax above and below of a bright shining green with 
coppery reflections, broad behind, in front narrowed and dis¬ 
tinctly sinuated for reception of head; the front and sides dis¬ 
tinctly margined; posteriorly at insertion of scutellimi there 
is a slight somewhat sinuated lobe, with a short transverse 
impressed line in front of the angles. The surface above is 
most delicately punctured, the puncturing most distinct in 
front, the raised lateral edges being free from dots. Scutellum 
almost equilateral, bright green. 

Elytra of the same shining green as thorax^ but with little 
if any metallic reflection; the shoulders have a few^ irregular 
ferruginous marks; the smiace most delicately punctured, 
and having about twelve longitudinal lines of impressed dots, 
the line on each side of suture being the most distinct; the 
sutural part of elytra at base depressed, the sides of suture 
towards the middle raised, and at the tip poduced beyond 
the plane of the lateral margin of elytra raised; brown 

with ferruginous hairs. 

Body beneath green with coppery reflections, the margins 
of the segments, as well as an abbreviated line on the pro- 
ducedbasal segment of abdomen, ferruginous. Apical segment 
green. 
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Legs green, and in some parts curiously lineated with red. 
TibicB internally, as well as the terminating spines and all 
the joints of tarsi pitchy brown; femoraoi anterior pair densely 
closed in front with ferruginous hairs, before insertion with 
tibia ferruginous; anterior tibi<B with from eight to ten teeth 
on the inner side, the two tenninal the largest. The tibias with 
regard to dentation not symmetrical. In all the tarsi there 
is a rather strong spine between the claws, but no brush of 
hairs on the tenninal joint. 

The Rev. D. F. Morgan has made two valuable collections 
of Insects during his residence at Sierra Leone, both of which 
he has most liberally presented to the British Museum.— 
The above described species is named after him. 


Aet. V.— TJfon the claims of the Ardea alba —Great Egi'et, or 
White Hearn, to be considered a British bird. By Arthur 
Strickland, Esq. 

Doubts have by late authors been thrown upon the propriety 
of continuing this species in our catalogue of additional vi¬ 
sitors to this country. Mr. Jenyns, in his valuable work on 
the British Vertebrata, has stated, there is no well authen¬ 
ticated instance of its having been met with in this country 
of late years, or any British specimen m existence.” Mr. 
Gould in his beautifully illustrated work on European birds, 
just completed, has reiterated these sentiments. I am happy 
however, to be able most satisfactorily to refute these state¬ 
ments, and to remove all doubts as to the propriety of retain¬ 
ing this fine species in our list of British Birds, as an occa¬ 
sional visitor; indeed upon much better authority than many 
we do not hesitate to retain as such. 

Twelve or thirteen years ago, (but the exact date of which 
I cannot now satisfactorily determine) a beautiful specimen 
of this bird appeared at and in the neighbourhood of Hom- 
seamere, in the East Riding of York. It had remained about 
there some weeks, and several attempts had been made to 
procure it by different members of the family of the proprie¬ 
tor of that fine piece of water, when it was accidentally seen 
hf a fiiend of mine one morning, in his way to meet the 
hounds, who took some more successful mode of procuring 
it, and had it sent to him a few days afterwards in beautiful 
condition. It was well preserved by Mr. Dunn, who still 
lives at Hull, and remained some years in the possession of 
the gentleman above alluded to, when it was kindly added to 
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my collection, where it is at this time in perfect preseiTation. 

This bird being killed in winter, is without the scapular 
plumes, and in that state which was formerly called the great 
white heron. But much more recently another specimen, in 
all the beauty of summer plumage, has been killed, not many 
miles from the place that produced the above mentioned spe¬ 
cimen. Three years ago this bird was seen by a labourer, 
in the fields of James Hall, Esq., of Scorbro,^ near Beverley, 
in the immediate neighbourhood of what used formerly be a 
decoy, but which modem draining or cultivation has rendered 
useless. The person who saw it procured a gun and killed 
it while sitting upon the top of a gate. This specimen has 
been beautifiilly preserved by Mr. Bead of Doncaster, and is 
now in the possession of Mr. Hall, who duly appreciates its 
value. 

We have thus two instances of this bird being recently 
killed in this country, all the circumstances of which may 
still be satisfactorily traced, and both of which specimens are 
in perfect preser^^ation at this time. But these are not the 
only facts that can be deduced for warranting our continuing 
this bird in our catalogue. In die beautifiil collection of 
British birds belonging to Mr. Folgambe, of Asberton, there 
is a specimen of this bird, with a label attached to the case, 
staling it was killed in the neighbourhood of that place; — 
as the country not far from Asberton is very likely to attract 
such a bird, and as there can be no doubt that that label was 
placed there by the late proprietor and former of that collec¬ 
tion, whose accuracy cannot be disputed, there is no reason 
to doubt but that this is another well authenticated instance 
of its having been killed in this country, and in which the 
specimen itself is stiU in existence. 

Another example has been mentioned to me, but which I 
am sorry to say I cannot enumerate amongst the well authen¬ 
ticated instances; indeed so little reliance is to be placed in 
these matters upon the statements of those who do not accu¬ 
rately know the facts, or do not carefully discriminate species, 
that I should not have mentioned it were it not in the hopes 
of drawing the attention of some one who may have an op¬ 
portunity of investigating the account and removing our 
doubt upon the subject. The statement is, that a bird of this 
species was a few years ago seen, and afrer much trouble 
procured, in the south east part of Lincolnshire ; a country 
I may observe, very productive of the wading and water birds 
—^this specimen was stated to have been preserved and pre- 

I Scarborough^ which is forty miles from this place. 
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sented to pne-,of the collections in that county, but in which 
town I could not leam. 

As my only object at present is to rescue this interesting 
bird from being unjustly excluded from our catalogue of vi¬ 
sitors to this counhy, I wiU not enlarge upon other matters 
connected with it, but only observe that an attentive exami¬ 
nation of the specimens above referred to, will, I have no 
doubt convince any one of the propriety of separating this 
European species from the Ardea garetta^ the great Egrett 
or large white heron of America, a bird which has in many 
instances been placed in our collection to represent this bird; 
but which is, I have no doubt a distinct species. 

Burlington Qvay^ Dec. 10th 1838. 


Art. VI. — On the Synonymy of the Perlites^, together toith brief 

Characters of the old, and of a few new Species. By Edward 

Newman, Esq., F.L.S. 

Clsiss--J\BUR0PTERA. Natural PERLITES. 

FERLIE^. 

The family Perlidm I now use in a restricted sense, includ¬ 
ing only those genera which are furnished with caudal setoe : 
Leach and Stephens incorporate with them the ecaudate Ne- 
mouT<B. 

Bcmomy.—Larva and pupa active, carnivorous, aquatic : 
imago winged, reposes by day in the crevices of the bark of 
trees, &c., flies by night. 

Geographical distribution. —Europe, Asia, Africa, North 
America, New Holland, Van Dieman’s Land. 

Authorities. —^Lmneus,Fabricius,Fourcroy, Latreille, Geof¬ 
frey, Panzer, Pictet, Curtis, Stephens, Westwood, Newman. 

Genera. — Eusthenia^ PtermiarcySy Perla, Isogenus^ Chlo- 
Toperla^ Leptoperla. 

Genus I.— Eusthenia^ Westwood. 

" I j&nd this genus proposed in the English translation of 
Cuvier’s ^ Rdgne Animal ’ by GriflSth and others: the follow¬ 
ing quotation is all that appears on the subject.—Mr. West- 
wood has established this genus on account of the jaw being 
homy, and very much dentated.” As I trast Mr. Westwood 
will give us a more detailed description on some future occa- 
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sior» 5 1 shall at present merely employ the name. Neither of 
the species has ever been described under any other generic 
appellation. 

Sp. 1. EusL Thalia, Subnigra; alae opacae, fuscae, macula subrotunda 
pone medium albida; pedes nigri, femora basi testacea, tibiae prope 
basin testaceo annulatae. (Corp. long. .5 unc. ant. .5, set. caud. .05, 
alar, dilat. 1 425 unc.) 

The apical portion of the forewings is completely reticulated, and the 
costal cell interrupted by very numerous transverse nervures, the hind wings 
possess similar characters; the wings of the female aie abbreviated occa¬ 
sionally (but not invariably) in the same manner as those of the male in the 
British species of the restricted genus Perla; the antenncB have a large ba¬ 
sal joint, and are somewhat longer than the body; the caudal set<B are ex¬ 
tremely short, scarcely equalling in length the diameter of the abdomen; 
they are curved, of uniform thickness, and are composed of few joints: in 
colour this insect is nearly black, the forewings are opaque and dark brawn, 
with a nearly round white spot situated rather beyond the centre; the hind 
wings are brown without the spot; a series of testaceous spots extends along 
the costal margin of all the wings, and round the extreme tips; the legs 
are nearly black, the basal portion of the/mora, and a ring round each of 
the tihi<B being bright testaceous. 

Inhabits Van Dieman’s Land., There are four of this spe¬ 
cies in the cabinet of the Rev. F. W. Hope, to whom I am 
indebted for the loan of specimens. The extreme diiference 
between this and the cognate species, as regards the caudal 
set(B^ would have induced me to raise it to the rank of a ge¬ 
nus, had not Mr. Westwood, on examination, considered it to 
belong to his genus Etisthenia. 

Sp. 2. Bust, speetahilis. (Corp. long. 1 \mc. alar, dilat. 2 unc.) 

„ „ Westwood; Translation of Cuvier’s ‘Regne 

Animal ’ by Griffith and others. Part Insects, vol. ii. p. 348, tab. 
luxiujig. 4. 

Body, including theantenncB and caudal sette of a very dark brown, near¬ 
ly black; the upper wings are opaque and brown, with an elongate red spot 
near the costal margin, and rather nearer the base than the apex of the 
wing, beyond and below this is a large blotch of dirty white; the hind wings 
are red at the base and black externally. 

Inhabits Van Dieman’s Land. In the cabinets of the En¬ 
tomological Club (donor J. O. Westwood), Rev. F. W. Hope 
and Mr. Westwood. The very ample and reticulated wings 
of tliis beautiftil insect, together with its straight caudal 
and general habit, lead us to tbe giants of this group compos¬ 
ing the genus PteroQiarcys, It is on this account that I have 
placed the described typical species subsequently to the new 
and aberrant one. . 

VoL. III. — No. 25. N. s. T> 
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Genus II .—PrsnoNARcrsy Newman. 

The genus is founded on the reticulation of the wings, 
which is nearly as complicated as in the genus Lihellula. It 
was first characterised in the ^Entomological Magazine,’ 
where a detailed description is given. Neither of the species 
has ever been described under any other generic appellation. 

Sp. 1, Pter. regalis, (Corp. lon^. 1 unc. alar, dilat. 3.35 unc.) 

„ „ Nemnan;‘Entomological Magazine,’vol.v.p. 176. 

The body is dark brown; the head, pro- meso^ and meta-thorax are mark¬ 
ed by a longitudinal yellow line common to them all; each segment of the 
abdomen has its posterior margin yellow; the wings are hyaline, but have 
throughout a dingy tinge of brown, which tinge is darker along the sub¬ 
costal nervure of the forewings, and terminates in a still darker spot beyond 
the middle. The legs are brown, the knees concolorons. 

Inhabits Canada. A single specimen is in the cabinet of 
the British Museum; a second, purchased at the sale of Mr. 
Lee’s insects, in that of the Entomological Club. 

Sp. 2. Pter. hiloha. (Corp. long. .9 unc. alar dilat. 2.75 unc). 

„ „ Newman; ‘Entomological Magazine,’ vol. v. p. 176. 

The body is dark brown, the head has no yellow markings, the protkorax 
has various impressed lines, and also a faint yellow spot on the anterior and 
posterior margins; these are connected by a still fainter line ; the mesotJio- 
rax is shining and without markings, the metathorax is also shining, and 
has a longitudinal yellow line. The abdomen is brown, the eleventh^seg- 
ment beneath being furnished with two flat obtuse processes, which are pa¬ 
rallel with the abdomen, and point towards its extremity. The forewings 
have three very conspicuous subcostal brown spots, and the hind wings one. 
The legs are brown and the knees concolorons. 

luhabits North America. A single specimen (donor R. 
Foster) is in the cabinet of the Entomological Cliib.'l 

Sp. 3. Pter. Proteus. (Corp. long. .85 unc. alar, dilat. 2.75 unc,) 

„ Newman; ‘Entomological Magazine,’ vol. v. p. 

The body is dark brown, the head, protkorax and metathorax having an 
interrupted lon^tudinal yellow line. The abdomen is brown, without the 
appendages noticed in the last species. The wings are deeply and distinct¬ 
ly vanegated with brown. The legs are brown and the knees yellow. 

Inhabits North America. Three specimens (donors E. 
Doubleday and R. Foster) are in the cabinet of the Entomo¬ 
logical Club.^ 
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Genus III. — Perla, Geoffroy. 

Phryganea, Liuneus; Semhlis^ Fabricius, &c. 

The wings are abbreviated in the male, in the female they 
are fully developed; the longitudinal nervures towai*ds the 
tips of the wings are uninterrupted (or nearly so) by trans¬ 
verse nervures, 

* Species aherrans. 

Sp. 1, Perla ahnormis. (Corp. long. .9 unc. alar, dilat. 2.5 nnc.) 

„ „ Newman,‘Entomological Magazine,’Yol. V. p. 

177, 

Testaceous brown, with scarcely any shade of different colour, the eyes 
and ocelli alone being obviously darker. Wings tinged with brown, the 
upper portion of the tips of both fore and hind wings have various trans¬ 
verse nervures, forming a decided although small portion of the wing com¬ 
pletely reticulated. 

Inhabits North America. Several specimens of this insect 
are m the cabinet of the British Museum, also in that of the 
Eev. F. W. Hope; and one, much injured and discoloured, 
owing to which circumstance it was originally characterised 
as foscous, ” in that of the Entomological Club, (donor R. 
Foster.) The aberrant species is here again placed before the 
normal ones, because it serves to connect the latter with the 
species of Pteronarcys. 

** Species normales. 

Sp. 2. Perla Lycorias. Caput piothorace manifeste latius, testaceum; 
oculis ocellisque fuscis: prothorax testaceus linea longitudinal! nigra, 
alarum apices hand reticulati. (Corp. long. .8 unc. alar, dilat. l.S 
imc.) 

Head considerably broader than the prothorax, and scarcely at all im¬ 
mersed therein, testaceous, with the eyes and ocelli fuscous, and in some 
specimens the ocelli are enclosed in a somewhat quadrate fuscous spot.— 
The prothorax is testaceous with a black longitudinal line. The meso- and 
metathorax are shining and pale brown, scarcely testaceous. The abdomen 
is brown. The nervures of the wings are testaceous, the tips of the wings 
have only the longitudinal nervures. The legs axe testaceous. 

Inhabits Canada. In the cabinets of the British Museum 
and the Rev. F. W. Hope. 

Sp. 3. Perla Xanthenes. (Corp. long. .75 unc. alar, dilat. 1.76 unc.) 

„ „ Newman, ‘ Entomological Magazine,’ voL v. p. 

178. 

Pale yellow, the nervures of the wings, the antenrue, and legs of the same 
colour: the eyes and ocelli alone are black. The prothorcm is quadrate but 
much narrower posteriorly. 
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InliabitS'-Two specimens in the cabinet of the 

British Museum. 

Sp. 4. Perla hicaudata. (Corp. long. .7 unc. alarum dilat. 2 unc./m.) 

„ fimvpe^ Fourcroy; ‘Eutomologia Parisiensis/ p. 349. 

„ o 'putU^ jaunes, Geoffroy; ‘ Histoire abrege des Insectes, 
Tol. ii. p. 231. 

„ Jiavipes^ Latreille; ‘Hist. Nat. Crust. &c.’ vol. xiii. p. 49. 

„ hipunctata, Pictet; ‘Annales des Sciences Naturelles,’ vol. 
xxviii. p. 55, tab, 12—14. 

„ Tnarginata, Stephens; ‘Illustrations of British Entomology* 
Mand. vol. vi. p. 135. 

Phrggama hicaudata, Linnens; ‘ Fauna Suec.,’ p. 379, No. 1489. 
„ ,, „ ‘ Syst. Naturae,’ vol. i. 908, No. 1 

„ maxima, Scopoli; ‘ Entomologia Camiolica,’ p. 269. 

Head fulvous, with two hrown spots including the ocelli, and often pro¬ 
longed to the base of the antennm, which are nearly hlach, with the hasal 
joint generally yellow: in front of these spots is a third, somewhat triangu¬ 
lar, and situated nearer to the clypeus, xhe prothorax is fulvous, with the 
margins and a median longitudinal line dark hrown or nearly black, and on 
each side of this median line is a black spot in the living insect, but this 
frequently nearly disappears after death, and in some specimens becomes 
quite obliterated, and the entire disk of the prothorax appears brown. The 
meso^ and metathorax are bordered with yellow: the legs are yellow, with 
the joints fuscous: the wings are less transparent than in the following 
species, and the abdomen is of a more dusky hue. 

Inhabits Europe and England. In the cabinet of the En¬ 
tomological Club. That Fabricius and all subsequent authors 
ha^e entirely mistaken the Phryganea hicaudata of Linneus 
will be perfectly evident to any entomologist who will take 
the trouble to examine the Linnean specimen now in posses¬ 
sion of the Linnean Society. As to the real distinctness of 
the following species from the present, I am unable to decide. 
I had considerable doubts on the matter, against which M. 
Pictet’s detailed characters of the species in their larva and 
imago states, have so far prevailed as to induce me to keep 
them separate for the present. 

Sp. 5. Perla margiTiaia. (Corp. long. .7 unc. alar, dilat. 2 unc.) 

„ „ Panzer;‘Fauna,’Ixxi,/^. 3. 

« „ Pictet; ‘Annales des Sciences Naturelles,’ vol. 

xxviii. p. 53, tah. b,ff. 1—11. 

Semblis marginata, Fabricius; ‘ Entomologia Systematica,’ vol. 
ii. p. 73, No. 7. 

Pkr^^ ‘Genera,’ tah. ssiv. Jig. 8. 

„ maxima, Scopoli; ‘ Entom. Camiol.’ p. 269. 

The head is yellow, margined with brown. The ocelli are black, wdth a 
triangular space between them brown; the antefmm are entirely black, the 
prothorax: is brown, with a median longitudinal furrow and various irregu- 
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lar yellow markings, wliicL usually disappear on the death of the insect; 
the mesothorax is brown, with a yellow margin; the imtathorax is entirely 
brown; the legs are brown, the tihim rather paler: the wings are hyaline, 
slightly tinged with yellow; the abdomen is yellowish, with dusky sides. 

Inhabits Europe and England. In the cabinet of the En¬ 
tomological Club. 

Sp. 6 . Perk eephalotes. (Corp. long. .65 unc. alar, dilat. 1.75 unc. fern) 
5 j „ Curtis; ‘ British Entomology,’ pi. 190. 

,5 „ Pictet; ‘Annalesdes Sciences Naturelles,’ vol. 

xxviii. p. 56, tah. ylff* 1—3. 

n 59 Stephens;‘Illustrations of British Entomology’ 

Mand., vol. vi. p. 136. 

Head variegated with black, brown, and yellow; prothorax brown, very 
rugose, traversed longitudinally by a furrowed yellow line. Me$o- and me- 
tathorax nearly black, each with a brown or paler spot posteriorly. Abdo¬ 
men yellow throughout in the female, at the extremity only in the male. 

Inhabits Europe and England. In nearly all collections of 
British insects. I see that M. Pictet complains of an incor¬ 
rectness in Mr. Curtis's figure, as regards the neuration of 
the wings in this species. In this I Aink he is wrong, the 
nervures being so exceedingly variable as often to differ in 
the opposite wings of the same insect. I could wish the con¬ 
tinental figures were always as accurate as those in ‘ British 
Entomology.’ 


Sp. 4. Perk Cpnodoce, Nigricans, vitta communi loiigitudinali flava 
capitis prothoracisque. (Corp. long. .65 unc. alar, dilat. 1.75 unc. fern.) 
„ hicaudataP Fourcroy; ‘ Entomologia ParisieiLsis,’p. 349. 

„ bicaudata, Stephens; ‘ Illustrations of British Entomology,’ 
Mand, vol. vi. p. 136. 

Semblis bicaudata, Fahricius; ‘ Ent. Syst.’ vol. ii. p. 73, No. 8, 

^ Nearly black, the bead and protkorax marked by a longitudinal yellow 
line, the prothorax is rugose, and has a median longitudinal furrow in 
which occurs the yellow line: the wings are dusky; the abdomen beneath 
yellowish. 

Inhabits Europe and England. In nearly all cabinets of 
British insects; dways labelled as the Perla Ucaudata. 
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REVIEWS. 

Art. I.— Illustrations of the Zoology of South Africa* By An¬ 
drew Smith, M.D, No. 3, Annulosa ; by W. S. MacLeay, 
Esq., M.A., F.L.S. London: 1838. 4to:, 75 pp. 4 col. plates. 

As the contents of the present and preceding numbers of the 
^Magazine of Natural History’ place before our readers 
some valuable additions to our knowledge of the Cetoniidm^ 
it appears to us a desirable opportunity for noticing the work 
at the head of this article, or rather that portion of it in which 
attention is so prominently directed to this group of insects. 
The plan of this part is not in accordance with that of the 
two which have preceded it, and to which we shall on a future 
occasion advert. The Annulosa have been placed in the 
hands of Mr. MacLeay, who has here given us, not a se¬ 
ries of isolated descriptions, but illustrations of particular 
groups worked out upon the quinarian principle. 

Acquainted with Mr. MacLeay’s great opportunities for 
investigation whilst at the Havannah, naturalists were anx¬ 
ious to learn whether his views, as developed in the ^ Hora3 
Entomologicae,’ remained unchanged, or whether the recent at¬ 
tempts wMch have been made to uphold a trinarian, quater- 
nian, or septenary system, had materially altered them. That 
Dr. Smith’s work should have been chosen for the solution of 
these enquiries, we cannot but regret, as it gives to the work 
the appearance of a want of unity in the plan; and we fear 
that there are many readers who would have preferred de¬ 
scriptions and figures of a greater number of species, rather 
than the endless and unsatisfactory observations intended to 
support the favorite views of the author. 

The number contains three memoirs, which we will proceed 
shortly to notice. The first is entitled On the Cetonm of 
South Africa,” but it is rather a memoir on the quinary distri¬ 
bution of the Cetoniid^m^ with descriptions of the new South 
African species, twenty-one in number. It would lead us too 
far to an^yse the introductory remarks; but it is worthy of 
notice that Sir. MacLeay deems the following as the uniform 
gradational series in the Animal Kingdom; 1, Sub-kingdom; 
% Class; 3, Order; 4, Tribe; 5, Stirps ; 6, Family: 7, Ge¬ 
nus \ 8, Sub-genus; 9, Section; 10, Sub-section; 11, Species: 
each of these groups except the last, being divisible into five 
minor groups, and forming a circle. But Mr. MacLeay him¬ 
self, m the outset, shows the inconvenience of supporting such 
a series, by introducing another division without a name, be¬ 
tween the stirps and family; namely,—5, Stirps, Petaloce- 
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ra^ Tlialerophaga, 6, Family, Cetoniid<B.^'' Again, the mode 
in which the genera, sub-genera, sections, and sub-sections 
are treated, appears to us sufficient to pro7e the necessity for 
the adoption of some other plan than that now proposed by 
Mr. MacLeay. For instance, after characterising the family, 
and asserting that it contains more than 600 species,—having 
previously remarked that with the exception perhaps of Cen¬ 
tral Africa, the world contains of Cetomid(B few species un¬ 
known, at least in comparison with those which Are known, 
—-we axe favored with an account of the five genera, and of 
the sub-genera, sections, and sub-sections known to the writ¬ 
er. As there are five sub-genera in each genus, and so on, 
the family will, according to Mr. MacLeay’s views, naturally 
comprise 25 sub genera, “ 125 sections, and 625 subsections.” 
(p. 51): but although the group is so well marked, the insects 
of such large and conspicuous size, and the number so great 
as to lead to the idea that the greater part are known;—^Mr. 
MacLeay has only been able to make out 47 sub-sections out 
of the 625, exclusive of the sections which are not cut up in¬ 
to sub-sections; and even of the sections, of which there 
ought to be 125, he has only filled up 40, exclusive of those 
sub-genera which are not cut up into sections. 

A plan is here also adopted which appears to us to set the 
rules of zoological nomenclature entirely at defiance. All ge¬ 
neric names are made to terminate in inus; and thus we have 
TrichinuSy CetoninuSy &c., instead of TrichiuSy Cetoniay &c. 
This may or may not be an improvement, according to the 
views of different readers; but when we find the name of 
Fabricius tacked to TrichinuSy or that of Kirby to Gymneii- 
nusy we cannot but object to the innovation. The five gene¬ 
ra into which Mr. MacLeay divides the family are Trichmusy 
CetaninuSy GymnetiniiSy Macrominusy and Crypiodinus ,— 
But it is evident, on a very slight examination of an exten¬ 
sive series of these insects, that these five groups are not 
of equal rank; for instance, CetonimiB and Macrmninm 
have characters much weaker than those of Trichmus or 
Cryptodmus. Again, whilst we doubt the propriety of re¬ 
garding Cryptodus as belonging to the family, we are asto¬ 
nished to find it sunk into a sub-genus, and regarded as only 
of equal rank with each of the four subgenera of Crmmsto^ 
cheilus. Platygenia in like manner is of far higher rank than 
Osniodermay although regarded only as a sub-genus of Tr/- 
chinus; whilst the giant Goliathi are sunk into a sub-genus 
of Cetonia, 

We may be told that by considering them jn the light in 
which they are exhibited to us by Mr. MacLeay, they clearly 
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proTe the circular and qiiinarian arrangement; but we main> 
tain that nature is, in this work of Mr. MacLeay, repeatedly 
violated. Any one, for instance, unprejudiced by system, 
would at once see that Platygenia is of far higher rank than 
Valgus^ —that in fact it is equal, in its characters, to the four 
united sub-genera Osmoderma^ Valgus^ Triclims, and Cam- 
pulipus. Hence we consider that three additional genera at 
least ought to be added to the family as extended by Mr. 
MacLeay, namely, Platygenia^ Cryptodus^ and Goliatkus ,— 
With respect to the sections and sub-sections of the sub-ge¬ 
nera we have a similar remark to make. If we take the low¬ 
est of these groups, we find for instance, two well-marked 
groups, Trigonophora and JumnoB^ regarded as sub-sections. 
Now the character of these two sub-sections of sections of 
sub-genera, as they are termed by Mr. MacLeay, have been 
given by Mr. Hope, in his recently-published ^ Coleopterists’ 
Manual,’ and are as strong even as those of the sub-genera 
themselves separated by Mr. MacLeay irom the genus Ma- 
crominus. It is not difficult to prove that an equality of rank 
is not maintained in the sub-genera, sections, and sub-sections 
throughout. In the genus CetminuB the sub-sections of the 
sections of the sub-genus Cetonia are of very varied charac¬ 
ter ,‘ for instance, the sub-sections of the section Typic<e are 
so closely allied that they are only distinguished by colour, 
C. aurata and fastuosa being types of two of these sub-sec¬ 
tions, between which the relation is as close as possible. In 
the Trichioide<B we have the sub-sections characterised from 
their geographical range, and thus the two equally allied spe¬ 
cies 0, capensis and sticiica are placed in different sub-sec¬ 
tions. The sub-sections however of the Cremastocheilideous 
and Polybapheous sections of the sub-genus Cetonia are cha¬ 
racterised by structural peculiarities, riiey must therefore be 
evidently of higher rank than those distinguished merely by 
colour. 

^ Mr. MacLeay wiU perhaps assert that he is correct in his 
views, because Cetonia being the most complete m the num¬ 
ber of its species, he is in that sub-genus best able to seize the 
plan of the natural system; but this will apply equally in con¬ 
demnation of the application of his principles in other groups, 
and even in working out this very sub-genus: thus if the spe¬ 
cies composing “ CETONINUS; Cetonia, Typical'* be so 
close that no better character than colour can be found to 
separate them into a required number of sub-sections, we 
ought to consider that the same proximity would also exist 
in every other,group, if we knew all its species as fully as 
those of the Typim are known ; and hence, for want of a 
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knowledge of all the species existing in nature, groups hav¬ 
ing good structural characters equivdent to sub-genera, have 
been sunk to the level of sub-sections of sections of sub-ge¬ 
nera. We are disposed to agree with Mr. MacLeay in advoca¬ 
ting uniformity in the rank of the gradational series of nature; 
but we contend that Mr. MacLeay has acted in violation of his 
own principles in every page of his work. As to the disad¬ 
vantages resulting from giving names resembling those of ge¬ 
nera to so many groups of sectional character, we have only 
to cast our eyes over the work to be convinced of the difficulty 
of following the author. There is no general synopsis given of 
the sections and sub-sections, (wffiich we have been compell¬ 
ed to construct, in order to gain a clearer notion of the author’s 
meaning), and as we have the specific name used indiscrimi¬ 
nately in conjunction with its generic, sub-generic, sectional, 
or sub-sectional name, the confusion of ideas thereby origi¬ 
nating is completely unavoidable and most peiplexing. Thus 
the Agenius Horsjieldii (p. 14) is called Trichinm Horajieldii 
in the plate, and {Trichinus) Campulipus Horsjieldii in the 
text: and tliroughout the figures we have either the generic 
or sub-generic name alone used. And thus in speaking of 
the Jiimnos Ruckeri we may call it Ceton imis Rtickeri^ Co- 
ryplie Ruckeri^ Rliomhorhina Ruckeri^ or Jumnos Ruckeriy 
its legitimate name being Cetoninus Coryphe Rhomborhina 
Jumnos Ruckeri, Surely this kind of nomenclature cannot 
be adopted. 

Of the species we have but little space to remark further 
that Mr. MacLeay is not sufficiently acquainted with what 
has aheady been done. This will be evident when w^e state 
that four at least out of the six species figiued as novelties 
have been previously described. Trichius Horsjieldii is Age- 
nia Jiampennisy Gory; Cetonia leonina is scarcely a variety 
of Cet, compressay Goldfuss ; Iscknostoma pica is Cet. alho- 
margmatay Herbst: Macrominus spinitarsis is Cet, variuhi- 
lisy Gory j and Ischnostoma spatulipes is probably the male 
of Cet, pimeloidesy Hope: the specimen of the last-named 
insect, which we have under examination, thus labelled by 
M. Gory himself, (as indeed are tlie majority of the Ceionim 
above mentioned, which have enabled us to give these cor¬ 
rections), having one of the posterior calcarm spatulate, but 
with the clypeus truncate. 

We have given a greater extent to our notice of this me¬ 
moir, not only because it occupies more than two-thirds of 
the part before us, but also because it will render it unneces¬ 
sary to enter into any farther notice of the principles adopted 
by Mr. MacLeay in the other parts of his work. 

VOL. III.—^No. 25. Xt s. E 
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The second memoir is “ On the Brachyurons Decapod 
Crustacea brought from the Cape by Dr, Smith,” and con¬ 
tains descriptions of twenty-three new species. Instead how- 
eyer of giving us a sketch of the primary distribution of the 
Crustacea^ we have the debateable question of the metamor¬ 
phoses of these animals introduced, apparently for the pur¬ 
pose of telling us that Mr. J. V. Thompson has merited well 
of science for his researches, “ which is more than can be said 
of any of those persons who, by crude inferences, but never 
by direct observation, ventured to attack him.” Can Mr. 
MacLeay be ignorant that Rathkehas most elaborately traced 
the developement of the embryo cray-fish ?—That Westwood 
has dissected the ova of the land crab of the West Indies ?— 
And that Rathke has recently asserted that ‘‘as to the 
Decapods, so far as I have examined their developement, I 
must deny the assertion of Thompson: and of them I can say 
nothing less than that at the end of their existence in the egg 
they have exactly the same aspect, and ai'e as fully develop¬ 
ed, as the full grown individuals.”—(Amials Nat. Hist. 1837). 
If these be not dkect observations,—or if they merit the term 
of “crude inferences,” we w’ould ask what kind of observa¬ 
tions Mr. MacLeay would require ? 

Mr. MacLeay divides the Decapods into five tribes,— Te- 
tragonostoma and Trigonostoma (forming the Brachgura), and 
Anomura^ M.E., Sarobranchia, and Caridea^ Latr., (forming 
the Macroura* Each of the tribes Tetragonostoma and Tri¬ 
gonostoma is divided into five stirpesy which are placed op¬ 
posite to each other firom analogy; but nothing appears more 
arbitrary than the adoption of fiaeir analogous characters, for 
instance, Pinnotheres and JCromiay or Cancer and Corystesy 
are as unlike as can well be conceived, and yet they are op¬ 
posed to each other. As to the genera and other subordinate 
divisions, the author constantly expresses his inability to de¬ 
cide upon them, from not being acquaiuted with a sufficient 
number of species- 

The third memoir is “On a new species of Cerapterusy'' 
but it contains a monograph of the genus, so far as Mr. Mac¬ 
Leay was acquainted with the species; and also observations 
on the family [Paussidm) to which it belongs. To these Mr. 
Westwood has published a reply in the last number of the 
‘ Entomological Magazine,’ in which he has described a fifth 
species, not contained in Mr. MacLeay’s monograph. 

We cannot conclude without alluding to the beautiful ex¬ 
ecution of the four plates with which this part is embellished 
from the pencil of Mr. C. Curtis, although they are destitute 
of those structural details of the parts of the mouth, which 
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Mr. MacLeay has shown to be so necessary:—nor without 
expressing our regret that the author should have thought it 
necessary to speak in such harsh terms of so many of his fel¬ 
low-labourers. 


SCIENTIFIC INTELLIGENCE. 

The determination of the zoological relations of the fossil jaws from 
the Stonesfield strata, and also those of the animals whose footmarks 
have been left in rocks of still higher antiquity, are two subjects now 
before the scientific world. As regards the first of these, our readers 
are already in possession of much interesting matter that has been ad¬ 
vanced by two distinguished continental natoalists, who entertain very 
opposite opinions. With respect to the sandstone impressions, this suh- 
ject is so nearly related to that of the ^'supposed fossil didelphs,” that 
we are induced (knowing the rej)ort to be a correct one) to quote the 
following article from the columns of the ^ Liverpool Mercury,' of the 
24th of August, 1838. It contains the substance of a lecture deliver¬ 
ed by Prof. Grant, at the Liverpool Mechanics' Institution; and the 
portions we extract refer to the numerous footmarks lately noticed in 
Stourton stone-quarries. 

In the oldest fossiliferous beds of transition rocks the organic 
remains are chiefly of invertebrated animals, with obscure 
traces of fishes belonging to forms altogether extinct; and al¬ 
though in the secondly mountain limestone, immediately be¬ 
low the coal, diversified forms of fishes abound, no trace of 
reptiles or of wann-blooded animals has yet been perceived 
in rocks of that antiquity. In tlie new red sandstone before 
us, however, the densest parts,—^the teeth, and distinct impres¬ 
sions of the feet of reptiles, begin to make their appearance, 
and most colossal forms of the animals of this class abound 
through all the lias formations, extending almost from this 
sandstone rock to the oolites. The numerous lai*ge footmarks 
on thiuS block of sandstone are most quadruped-Hke in their 
forms, but as no iragment or trace belonging to that elevated 
class of animals has ever been observed in formations below 
the oolites, which oolites approach to the newest of the se¬ 
condary rocks, it behoves us not only to compare these im¬ 
pressions cautiously with the feet of different classes of verte- 
brated animals, but also to suspend our judgment, if they are 
not capable of affording satisfactory evidence regarding the 
nature of the animal which has left them. In attempting to 
draw determinate conclusions from imperfect relics of this 
kind, it is to be remembered that Scheuclizer described, as 
the I'emains of our species, as a homo diluvli testify what is 
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now acknowledged by every one to be the skeleton of a sala¬ 
mander, and that Spallanzani described as the relics of ante¬ 
diluvian giants, what were afterw^ai'ds found to be bones of 
extinct elephants. An imperfect relic from the new red sand¬ 
stone of Burdiehouse, lately pronounced by an English ana¬ 
tomist to be the tusk of a wolf, has been subsequently ascer¬ 
tained to be the tooth of a sauroid fish, common in that for¬ 
mation. Although no remnant of our race was ever found 
but in alluvial deposits, impressions of this kind found in the 
sandstones of America have been confidently referred .to the 
human species: and impressions identical in every respect 
with those now before you, and which were found in the new 
red sandstone of Germany, have been pronounced, by a dis¬ 
tinguished naturalist of that country, to belong to an animal 
of tihe class Mammalia, and of the order MarsupiaUa^ The 
free condition of the supposed thumb both on the large hind 
feet and on the small anterior extremities in the specimen 
before you, as in those of Geimany, might as well entitle this 
animal to a place among the Quadrumana, next to man, but 
the geologists are more attached to the heterogeneous order 
of marsupial quadrupeds, from a belief that certain bones 
found in the oolites of Stonesfield, have been determined to 
belong \o Mammalia of this order. Impressions of the feet 
of tortoises were observed several years since in quairies of 
this new red sandstone in Dumfriesshfre, and in other locali¬ 
ties, and they abound in this sandstone from the Stourton 
quarry, along with numerous impressions of the webbed feet 
of of jointed reeds, and of the slender feet and claws 

of lacertine reptiles. But, as might be expected, these foot¬ 
marks of tortoises were at first referred to Mammalia, to dogs 
or similar quadrupeds walking up an inclined plane of yield¬ 
ing sand, which had subsequently consolidated, to foim the 
dense rocks of the quarry. 

The rock at Stourton from which these specimens have been 
obtained, is extremely soft, loose, and everywhere percolated 
by water, so that but little of it is capable of being used as a 
building material. It dips about fiiteen degrees to the east, 
like the present acclivity of Stourton hill, and it appears to 
have done so when the foot-marks were impressed and the 
reeds grew on its surface. It forms the surface rock of all 
this part of England on the shores of the Mersey, and appears 
to have been v^ery little disturbed in its primitive horizontal 
position by voltaic agency, so that its rapidly decomposing 
surface forms the loose sandy soil around this city, and we 
have to wade* for a mile through deep sand, in ascending 
Stourton hill to the quany. But the same new red sandstone 
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acquires very dilOferent properties where it has been subjected 
to pressure hrom superincumbent strata, and to greater heat 
from volcanic action; as around Edinburgh, where it has been 
consolidated by the volcanic agency, which has thrown up 
Arthur’s seat, Salisbury Cra^, the Calton-hill, Castle-hill, 
Inchkeith, and other masses of trap rocks,—and where this 
sandstone forms the beautiful material of which that city is 
built. In Stomton quaxiy there axe two distinct strata of 
these footmarks, about two feet vertically separated from each 
other, and the workmen believe that there is a third stratum 
of the same impressions a very little lower in the rock; but I 
have been able to examine only the two upper strata of these 
remarkable impressions. This specimen, and the others in 
Liverpool, were obtained from the upper stratum of markings, 
which occurs at a vertical depth of 37 ft. from the actual sur¬ 
face of the rock. The lower stratum of footmarks is 39 feet 
from the surface of the rock, and the sandstone in this quany 
has been worked in some places to a depth of nearly 100 ft. 
and has been pierced for a well to a fin-ther extent of 40 ft. 
without reaching the lower limit of this bed of new red sand¬ 
stone, The continuity of this bed of sandstone is only inter¬ 
rupted by occasional very thin conformable layers of soft clay, 
which vary firom one line to two inches in thickness. The 
prints of the feet hare always been first made on the upper 
surface of these thin layers of clay, which have but imper¬ 
fectly communicated them to the surface of the rock below, 
but have given most perfect casts of these impressions to the 
under surface of the superincumbent rock. The specimen 
before you, therefore, and all the others which have been ob¬ 
tained, do not represent the prints left by the animal on the 
soft substance on wLich it once trod, but axe perfect casts of 
these prints taken by the under surface of the rock immedi¬ 
ately above. The same is the case with the foot impressions 
met with in Scotland, Gennany, America, and everywhere 
else, indeed, the impressions could not have been preserved 
but by the intervention of this clay, which, by interrupting 
the continuity of the sand-deposits, has prevented these prints 
from becoming obliterated. There are also innumerable 
small isolated pieces of soft clay spread through the texture 
of the sandstone, and the superincumbent soft clay is much 
used in this neighbomrhood in brick-making for building.— 
A large portion of the present floor of Stourton quarry exhi¬ 
bits the inferior stratum of foot impressions, at the depth of 
39 ft. from the surface of the rock; but as the clay which re¬ 
ceived the prints adheres tenaciously to the under surface of 
the superincumbent rock, which has been there removed, the; 
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exposed prints seen at present on the floor of the quany, ai*e 
far from being so distinct as in the block before you. The 
workmen have ti*aced these large footmarks in a continuous 
single line, produced by the walking of one animal, for 20 or 
30 feet over the surface of the rock, and they occur everywhere 
at this level in the quarry. Sometimes the impressions are 
crowded together in great numbers in a small space, as in the 
specimen before you, where there are about twenty marks of 
the large hind foot alone in a surface of about 5 ft. by 4 ft.; 
in other places the rock is marked only by the pacing of a sin¬ 
gle animal across the surface. Towards the upper part of 
this block you observe four large footmarks passing in a curv¬ 
ed direction to the right side, and below them three similar 
large footmarks directed to the left side; but both above and 
below these two lines, nearer the margins of the block, you 
perceive numerous other large footmarks of the same kind.— 
These large impressions of the hind feet, which are about 9 
inches long, 4 inches broad, and pentadactylous^ are always 
accompanied, as in the German specimen preserved in tlie 
British Museum and fignired in Dr. Buckland’s late Treatise, 
by small anterior feet, about 4 inches in length and breadth, 
also pentadactylous, and with an opposable or free toe, like the 
hind feet. From the point of the right or left foot to the point 
of the same foot in advance, I have commonly measured a 
clear pace of about 3 ft. 8 inches, but the feet of the opposite 
side of the body are here interposed, and nearly in the same 
straight line. The similar feet of this animal must therefore 
have moved alternately, as in saurian and chelonian reptiles, 
and not in pairs, like those of kangaroos, rodents, and other 
leaping quadrupeds, which have this great disparity between 
the anterior and posterior members. The impressions indi¬ 
cate a free toe or thumb both on the anterior and hinder feet 
of this a nim a l , and the creature thus apparently endowed with 
prehensile members has been called Chirotlieriumy or handed 
beast; but this quadrumanous character is not seen in the 
order of marsupial quadrupeds, to which Kaup supposed the 
unknown animal to belong. 

Associated with these anomalous markings of the Cldro- 
therium^ are numerous short club feet, with large broad claws 
of tortoises; some feet with the toes and claws more elonga¬ 
ted and webbed, of Emydes^ or wading Chelonia ; many with 
the long free toes and slender claws of lizards; some ap¬ 
proaching in fonn and gait to omithichnites, but without the 
hind toe, and with the anterior toes approximated and col¬ 
lapsed ; and spme resembling tlie long tapering feet of frogs, 
advancing by alternate motions of their hinder webbed feet 
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alone;—^but all agreeing wiih the impressions of the reeds 
and branches of trees, in indicating a great river or estuary 
opening remotely into the sea, and that the Chirotlieriujn it¬ 
self may have been also semi-aquatic, like the crocodiles and 
Emydes of existing shores. 

In the crocodilian reptiles, of which numeroiis gigantic re¬ 
mains abound in the lias deposits, nearly as ancient as this 
rock; the hands ai*e proportionately very short and broad, 
and pentadactylous, as in this Chirotherium^ and the outer 
finger projects, short and firee, as the supposed inner finger 
or thumb in the animal before you. In tibese reptiles, also, 
it is the outer, and not the inner toe, of the proportionately 
large hind feet, which is short and rudimentary; and there 
may have been great diversities in the extent or fireedom of 
this outer rudimentary hind toe in the various Teleosauri, 
Steneosauri, and. other semi-aquatic forms of reptiles which 
have long become extinct like the Ichthyosauri and Plesio¬ 
sauri which swarmed at the same period in the ocean. If 
we suppose the fi-ee projecting toes of the Chirotherium to 
have been inner toes or prehensile thumbs, this animal must 
have crossed the line of gravity of its body with its feet, at 
every pace, in bringing them to the ground, as may easily be 
perceived by carrying the eye along the line of footmarks.— 
Although this supposition agrees with the developement, if 
muscular and not osseous, at the base of the thiunb, it forces 
us to believe that this animal crossed the right foot to the 
left side of the line of gravity of the body, by the entire 
breadth of that foot, before it reposed it upon the ground, and 
that the left foot, to the same extent, crossed over to the right 
side before it rested to support the trunk. But, if the sup¬ 
posed thumbs, which here curve backwards in a manner ex- 
traordinaiy for such members, be only forms of the short out¬ 
er toes of the large hind feet of crocodiles, ganals, and alli¬ 
gators, the feet no longer cross the median line of the body, 
but assume the positions seen in the walking of most other 
reptiles. Although I have not been able to find any shells, 
bones, or other organic relics in these rocks, nor have heard 
of any having been observed by others, the ordinary ripples 
seen on the sands of the seashore, and on the banks of lakes, 
are everywhere common and distinct in the sandstone of this 
quarry. In the upper stratum of the footmarks there is a re¬ 
markable pitted appearance over the surface of the impressed 
clay, as if produced by drops of rain, or by the unequal shrink¬ 
ing' of the clay in drying, and this often produces a warty ap¬ 
pearance in the casts of the footmarks. In some of the spe¬ 
cimens preserved I perceive smooth, roimded, broad markings, 
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with transverse slight corrugations, as if the animal, between 
the efforts of progression, had rested its belly on the ground, 
a constant character with reptiles, but not with mammals.— 
The long, recurved, angular claw seen distinctly on the sup¬ 
posed posterior thumb, as on the other hind toes of the CM- 
rotlieriwfn^ is crocodilian, and not mammiferous; it is obvious 
on the rudimentary outer toe of alligators, but was never seen 
on the opposable hind thumb of an opossum. In the foot¬ 
marks you perceive that tire heel of the hind foot has pressed 
heavily on the ground, and raised much of the sand around 
it, as in the heavy-bodied and feeble-footed reptiles, and tliat 
it was not able to raise itself on tip-toe, and sink its claws 
into the ground, like the more active and vigorous unguicu- 
lated quadrupeds. The terminal tapering of the hind toes of 
this animal into the large, broad, conical claws, is crocodilian 
in its character, and most unlike the sudden setting-on of 
these parts on the rounded toes of quadrupeds; so that, al¬ 
though these relics, of vast antiquity in the histoiy of our 
globe, are Ml of scientific interest, and may long exercise the 
acumen of naturalists, they do not appear to me to have yet 
satisfactorily established the existence of hot-blooded mam- 
miferous quadrupeds at the remote period assigned to the de¬ 
position of this new red sandstone. They show that notwith¬ 
standing the extremely perishable character of all organic de¬ 
posits committed to tibose porous siliceous beds, percolated 
incessantly by water, they are capable of preserving, for an 
indefinite period, impressions thus mechanically made upon 
their surface, and of transmitting entire, to the remotest pos¬ 
terity, the most delicate footmarks of animals, every other 
trace of'whose existence has long been effaced from our 
globe. 

Among the promised forthcoming Works on Natural His¬ 
tory or general science, we may mention ^ A History of the 
Fishes of Madeira,’ by the Rev. R. T. Lowe; in which the 
author will have the able assistance of Miss M. Young, in de¬ 
lineating the species. The admirable sketches made by this 
lady which illustrate Mr. Lowe’s already published ichthyolo¬ 
gical memoirs in the * Transactions of the Zoological Society,’ 
lead us eagerly to anticipate the appearance of this more ex¬ 
tensive undertaking. 

Mr. Edward Newman announces an illustrated ^ History 
of British Ferns’: and the editor of the ‘Arcana of Sciencifc’ a 
scientific annual, entitled ‘ The Year-Book of Facts.’ 
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Art I .—New Doubts relating to the supposed Didelpliis of StoTies- 
fields By M. De Blainville. 

[M. De Blainville introduces the present memoir with some general oh- 
servations explanatory of the reasons which have led him to enter so fully 
into details, in laying before the Academy Ms opinions upon the subject 
under discussion]. 

* ^ ^ ^ 

It was xmder the influence of these sentiments that I had the 
honour of reading before the Academy on the 20th of August 
last, some doubts and observations relating to the supposed 
fossil Didelpliis found at Stonesfield; in which observations 
my object was rather to draw the attention of English na¬ 
turalists to a matter of such great importance in palaeontology, 
and to show how questions of this nature ought to be treated, 
than really to solve the problem, deprived as I was of the ne¬ 
cessary elements for so doing. After having indeed set forth 
and compared the data that I was able to advance as premi¬ 
ses in the question, and which data necessarily became the 
special subject of the discussion, I arrived at the conclusion 
that the fossil jaws from the oolitic schist of Stonesfield had 
certainly not bdonged to an animal of the marsupial subclass, 
nor even to the family of the Imectivora of the placental sub¬ 
class; and that hence it became probable that it was 
not even a mammal, but rather an oviparous animal of 
the family of the saurians, in the class Reptilia. But before 
^ giving a definite character to these conclusions, I was very 
carefift to mention to you that I had not examined any one 

' * Nouveaux Doutes sur le pretendu Didelphe de Stonesfield; (Comptes 
Rendus,* October 6th, 1838, p. 727) 

Vor. m.—^No. 26, n. s. r 
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of the original fragments upon which I raised these doubts, 
having only seen the figures and descriptions of them which 
had been published by M. Constant Prevost, Mr. Broderip, 
und Dr. BucMand. I therefore concluded my memoir by in¬ 
voking the aid of those skilful observers who had the fossil 
remains in their possession, or at their disposal, to assist in 
the farther examination of the question. 

The result of my appeal has not, I am happy to say, been 
long delayed. Professor Buckland, who has two of these 
fi-agments under his care in the Ashmolean Museum, at Ox¬ 
ford, beiug about to \isit Paris, Dr. Roberton, at the sugges¬ 
tion of M. Laurillard, happily thought of requesting him to 
bring them with him, which he did; but unfortunately for me, 
and perhaps for the question, the day on which Dr. Roberton 
wished me to pass an evening at his house with Dr. Buck- 
land, I had set out for the country, and thus lost the oppor¬ 
tunity of clearing up my doubts, and of correcting any errors 
I might have committed. Nevertheless this courteous and li¬ 
beral attention of Professor Buckland has not been without 
advantageous results, siuce, during my absence, four persons, 
—^M. Agassiz, M. Valenciennes, and two of our fellow-mem¬ 
bers, M. E. Geofixoy and M. Dumeril, have made known to 
the Academy their observations on the same subject; and 
thus the inquiry is seriously taken up. 

The first of Aese observations in point of date is due to M. 
Agassiz, who, in a letter addressed to the Academy on the 3rd 
of September, and inserted in the ^Comptes Eendus,' (p. 537, 
^nd. sem., 1838), claims priority in the view which I had ad¬ 
duced, by saying that since the year 1835 he had offered an 
opinion concerning the supposed Didelpkis firom Stonesfield, 
perfectly in accordance with mine. Although I certainly had 
no knowledge of the fact, it would have been very imskilM 
of me not to have supported my opinion by those of observers 
like Prof. Grant, M. Agassiz, and M. Meyer; I therefore did 
so, and I thought I should secure myself against all reproach 
on this subject, by quoting M. Agassiz as having at &st en¬ 
tertained the same views as myseff, but as having afterwards 
apparently abandoned them. As to the rest, I am far firom re¬ 
fusing myself the credit, which I may claim as a matter of 
justice, of having added some firesh details upon this subject 

ML Agassiz appears to have mentioned these fossils for the 
first time in 1835, in a very short note inserted in the German 
Journal of BfM. Leonhard and Broun, p. 186; and, according 
toM. Valenciennes, the object of this note is to establish, in 
a definite manner, the opinion that the Stonesfield ani¬ 
mals are undoubtedly mammals, but that their affinity with 
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the marsupials does not appear to him so evident; that the 
teeth are more like those of the Insectivora^ and that they also 
bear some resemblance to those of the seals. From this then 
it appears that the claim of M. Agassiz can relate only to the 
erroneously supposed relation of these fossil remains to the 
opossums, and to a certain resemblance of the posterior molars 
to those of many species of seal. I therefore very willingly 
repeat what I said in my first Doubts,” and which I learned 
from M. de Roissy, that M. Agassiz had told him that he had 
printed in a note added to the German translation of Prof. 
Buckland’s work on Geology and Mineralogy, that the fossil 
bones of Stonesfield did not belong to a mammiferous animal. 
To this M. de Roissy added that he knew from another source, 
and not from M. Agassiz, as I erroneously remarked in my 
first ‘Routes,” that Dr. Grant, the Professor of Comparative 
Anatomy at the London University, had advanced die same 
opinion in his course of Lectures this year, at the same time 
assigning his reasons for it. 

But as I have been able myself to consult the first article 
quoted abo.ve, in M. Leonhard’s Journal, and the second in 
the German translation of Dr. Buckland’s work, of which, 
however, a part only has recendy anived in Paris;—think 
it requisite for me to give my own literal translation of it, in 
order that I may be able to notice some inaccuracies which 
have escaped M. Valenciennes. 

In the first place let us consider the first note. 

^^4s to the enigmatical species of Didelphis from Stoues- 
field,” says M. xlgassiz, I now know that it is not a fish.— 
I have seen all the specimens which are in the English col¬ 
lections,—five lower half jaws belonging to two species,—^but 
nowhere any trace of vertebrm^ or of bones of the extremities. 
The trenchant crowm of the largest molai's, laterally com¬ 
pressed, always has two small notches on each side, and con¬ 
sequently five pointed tubercles. The smaller ones have but 
three; they are certainly those of mammals; but that they 
may be compared with the teeth of the marsupials, is not the 
case. The dental system indeed has also much resemblance 
to that of the Insectivoray and each separate tooth resembles 
even the greater part of those of the seals, near which group 
the anim^ to which these jaws belonged should form a dis¬ 
tinct genus. In fact the aspect of these fossil fragments is so 
peculiar, that it draws our attention towards aquatic animals 
rather than away from them .”—^ (Neue Jahrbuch Mineral, und 
Geolog. von Leonhai*d und Bronn, 1S35 ; tom. hi., p. 185; 
in a letter written from Neufchatel, Switzerland, June 20th, 
1835.) 
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M, de Blainville also quotes the second note of M. Agassiz, which, 
though longer, adds scarcely anything to the contents of the first; ex¬ 
cept that M. Agassiz very justly remarks that M. Cuvier, in speaking 
of these fossils, never positively affirmed that they ought to rank in the 
genus Didelphis ; .and he [M. Agassiz] proposes to designate the ge¬ 
nus by the name of Amphigonus* 

From these two passages we may infer, that prior to his 
having actually seen these fossils, M. Agassiz had supposed 
that &ey might belong to a fish; an opinion which he has 
abandoned to refer them decidedly to the class Mammalia. 

Thus, as M. Valenciennes properly observes, it would be 
xmjust in M. Agassiz to lay claim to the opposite opinion; 
al&ough in fact neither of these articles has for its object the 
establishing, in a direct manner, that these remains from 
Stonesfield are those of mammals; as M. Valenciennes ne¬ 
vertheless observes. We may, on the contrary, find there the 
assertion, though destitute of proofs, that the dental system 
of the supposed Didelphis of Stonesfield is too far removed 
from that of the marsupials to allow of our placing it in that 
sub-class ; and that if, regarded in its totality, it hears a cer¬ 
tain resemblance to what we find in the Imectivora^ the pos-^ 
terior teeth in particular may also he compared to those of 
certain seals. He thus leans towards the opinion that it is 
rather an aquatic than a terrestrial animal, considering it as 
approaching to the seals. We there also find that M. Agas¬ 
siz was of opinion that these fossils ought to form a distinct 
genus; but that he did not propose for this genus the name 
Amphigonm until his second note ; of this, indeed I, was ig¬ 
norant, as M. Valenciennes very correctly observes, nor could 
I possibly have known it, since this note, if it were printed 
at the time my memoir was read, was certainly not published. 

Finally, I ought to notice a very just observation of M. 
Agassiz, which is, that M. G. Cuvier, in speaking of these 
fossils, ^ways retained a doubtful form of expression, or at 
least very slightly affirmative, and such as would foEow from 
a very rapid and consequently slight examination. 

But of the four communications made to the Academy re- 
latmg to the supposed Didelphis from Stonesfield, that ofM. 
Valenciennes must necessarily occupy the first place, as be¬ 
ing the longest. In fact. Dr. Buckland, who from the first 
intrusted these fossils to M. Laurillard, that is to say, not 
only the specimen upon which rests the Did. Prevostii of M. 
Cuvier, but also another, in some respects more complete, and 
of which no one had previously spoken;—at the particular 
request of M- *Valenciennes, very obligingly allowed hiim to 
make them the subject of his observations, and even to take 
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from them impressions in sulphur, rery carefully executed, 
and the casts in plaster were thus procured which are to en¬ 
rich the paleontological collection of our Museum. 

M. Valenciennes has also received, through M. Lamillard, 
a drawing very carefully executed, which appears to me to 
be that originally sent to M. G. Cuvier by IWfr. Phillips, and 
which was taken from a third half-jaw in the possession of 
Mr. Sikes. 

So that instead of the two specimens of this curious fossil 
being, as I imagined, the only ones existing in England, ge¬ 
ologists now possess four, including that in Mr. Broderip’s 
collection, and even five, according to the first note of M. 
Agassiz, without reckoning the fragment in ^^TEcole des 
Mines” which we mentioned in our first “doutes,” and which 
is generally referred to the saurians. 

From an actual examination of the two portions of jaw 
brought over by Professor Buckland, merely the casts of 
which have been exhibited to the Academy;—and from the 
drawing of that in the collection of Mr. Sikes;—^M. Valen¬ 
ciennes returns to M. Cuvier’s opinion, that it is a marsupial 
mammal; he however thinks, like every one before him, that 
it must form a distinct genus, to which he assigns another 
new name; ^^mais qu’il choisit assez signicatif pour qu’4 lui 
seul, il formule nettement sa maniere de voir.” 

It is also on this side of the question that M. E. Geoffiroy 
de Saint-Hilaire, and M. Dumeril have ranged themselves; 
the one without explaining the reasons of his conviction, the 
other basing his upon the presence of a condyle, and the uni¬ 
ty of the jaw. 

Without doubt persons who are little versed in the study 
of organic structures, and who place too implicit a reliance 
on perhaps rather a presumptuous assertion, that by the aid of 
a single bone, or of a simple facette of a bone, the skeleton 
of an animal can be reconstructed, and consequently its class, 
order, family, genus, and even species determined, may very 
probably think it strange that four or five half-jaws, more or 
less furnished with teeth, should be ihsufiicient to indicate 
promptly and with certainty to what class the animal to which 
they belonged should be referred; but their astonishment 
would cease if they would in the first place observe that in 
the present case these jaws are perhaps not one of them en¬ 
tire ; that they are not to be fully examined either by our¬ 
selves or by the parties to whom they belong, on account of 
their attachment to the matrix enclosing them, and its ex¬ 
treme hardness; but above all because the assertion above 
quoted, although it has almost passed into a common phrase^. 
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and is to a certain degree correct when we apply it to known 
animals, or to such as differ but little from them, becomes 
strained, and even quite fallacious, when the forms in ques¬ 
tion are more or less isolated, whether recent or fossil; this 
will be placed beyond doubt in the continuation of my great 
paleontological work. 

M. De Blainville then passes on to the detailed description of three 
portions of jaw, which form fresh elements in the solution of the ques¬ 
tion. 

With respect to the first, the basis of the Bid. Prevostiiy of 
which he has been able to form a much more correct idea 
from the cast, and one very different to that derived from very 
inaccurate sketches, especially that given by M. Prevost,— 
he alludes chiefly to there being no trace of a condyle, but ra¬ 
ther a sort of articularsomething like that in fishes; he 
insists upon the presence of a lower marginal ridge, [sillon)^ 
and he observes tiiat the teeth, which are far firom displaying 
that regularity of disposition indicated by the figures which 
have been mentioned, have the summit of their roots adher¬ 
ent to, and continuous with, the substance of the jaw. 

Respecting the second portion of jaw which is now for the 
first time introduced in the discussion, and which, while it is 
more perfect with regard to the bone, is much less so as re¬ 
spects the dental system,—M. de Blainville thinks, in oppo¬ 
sition to what was said of it by M. Valenciennes, who looked 
upon it as the inner side, that it is also a ramm of the right 
side, with its external aspect visible; and in proof of his 
opinion he poihte out the general curve of the horizontal por¬ 
tion longitudin^y, and its declension towards the dental 
line; the existence of a fosse mass^t^riennef and of an an¬ 
gular process, which is evidently convex on the free side and 
bent back on the adherent one ; and finally, the existence of 
the same ridge {dllon) observed in the preceding piece. He 
does not admit the orifice of the dental canal noticed by M. 
Valenciennes as a small circular foramen, situated at the point 
of junction of the fosse massitirienne with the horizontal 
branch; M. de Blainville supposing that tliis appearance, 
which is so evident in the drawing, is owing to some defect 
in the colouring, since there exists no tiuce of it in the sul¬ 
phur impression, nor upon the plaster cast. Neither does 
he admit the symphysis described by M. Valenciennes, any 
more than an articular condyle, nor even a coronoid process, 
clearly as it appears terminated in the figured fragment, be¬ 
cause nothing similar shows itself in tbe sulphur impression. 

Finally, with respect to the third piece, consisting of a de¬ 
sign carefully executed, which he has merely seen for a mo- 
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ment m the hands of M. Valenciennes, who unfortunately did 
not consider himself at liberty to lend it to him,—M. de Blain- 
ville thinks that the palmated, five-lobed form of the postexior 
molars would alone be sufficient to negative all approach to 
the didelphs, and even to the Mammcdia. 

Insomuch that M. de Blainville reviewing the reasons up¬ 
on which M. Valenciennes bases his opinion, namely,—the 
existence of a condyle^ the presence of which upon either of 
the impressions cited M. de Blainville positively denies,— 
the form of the teeth, which certainly have no relation in num¬ 
ber, disposition, or shape, to those of the DidelpJiis nmnna^ 
any more than to those of any other known mammal, although 
they support themselves upon what M. Agassiz has said of 
the teetii having five points, disposed as in the Insectivora^ 
which is not the case, as we have seen in the note given li¬ 
terally above 3 the aspect of the ascending ramxis^ which, in 
both specimens is mutilated, and has only left its impression, 
indicating a kind of very slender plate, slightly convex ex¬ 
ternally, and concave within;—the symphysis^ which exists 
only in appearance;—the opening of the dental canal, of 
which also he denies the existence, since the jaw is seen on 
the outer side, and which had neilher the form nor the posi¬ 
tion of that of the Didelphis, nor even of other Mammalia ; 
—the prolongation of the angular process, which has nothing 
in- its shape to remind us of that of the didelphs, and which 
rather brings to our recollection that of certain fishes;—and 
finally, the compound structure of the jaw, which might very 
well be no longer distinctly visible in a fragment so long ago 
fossilized, and yet have existed; and of which, it appears to 
him there are left some traces in the lower marginal ridge still 
visible in the two specimens, and in the projection where it 
commences. 

M. de Blainville then finds himself compelled to pause, at 
least until firesh evidence be produced; in the conviction that 
the portions of fossil jaws found at Stonesfield, certainly do 
not belong to a marsupial,—and probably not to a placental 
mammal, either insectivorous or amphibious; and that con¬ 
sequently it is more likely that the animal may have been 
oviparous. 

As to the doubt which he has just formed by analogy with 
what is known of the BcLsilosaurus^ a large fossil reptile of 
America, the teeth of which display the peculiarity of posses¬ 
sing a double root,—that this might be an animal of the sau¬ 
rian order,—M. de Blainville says that if M. Agassiz, who 
has studied fossil fish much more even than himself, had not 
decidedly given his opinion against all approach to fishes, he 



50 NEW DOUBTS ON THE FOSSIL DIDELFHIS- 

would * have been rather led to suppose that it might be an 
animal of that class. 

We see from this, adds M. de Blainville, that I ought to 
persist in retaining the name which I proposed, 

if only because it has the priority over that of Amphigonus 
given by M. Agassiz; and that so much the more, because 
even if it should be beyond a doubt that these jaws are those 
of amammiferous animal, I see nothing in them, any more than 
in their dental system, which could lead to their being ne¬ 
cessarily those of an opossum; for, from the dental system, 
and especially from the molar teeth, to form conclusions re¬ 
specting the rest of the organization, and above all as to its 
marsupial nature, is, as I propose to show in a report which 
I am about to make immediately to the Academy, to go far 
beyond what the method of analogy will allow. 

As to the rest, it appears that every one has not regarded 
the question as so completely solved as our fellow-members 
have supposed it to be; since, according to what is reported 
to me by a zoologist and anatomist, whom, for my own part, 
I very much regret I do not see among the number of compe¬ 
titors for the vacant place in our section, Dr. Buckland has 
himself offered the problem and the fragments on which it 
rests, to the investigation of the German naturalists assembled 
in congress at Fribourg, in Brisgau, in the month of Septem¬ 
ber last, which was his intention in bringing them to Paris. 

We may therefore hope that the German zoologists who 
have seen and studied these enigmatical fossils, co-operating 
with those who possess or have access to them in England, and 
the matter being discussed by arguments based upon evident 
and incontestible facts, it may attain to a demonstration, of 
what nature is of but little consequence, provided it be satis- 
fectory enough to be admitted, if not generally, at least by all 
those who, in scientific questions, are so fortunate as to have 
leisure and the ability to judge udthout prejudice, but with a 
knowledge of the cause. 

In conclusion I ought also to announce to the Academy, 
that the scientific conductor of the English Journal called 
the ^Athenaeum,’ has already laid before his readers the 
point under discussion, having no doubt but that there 
will soon be discovered, in the Stonesfield quarries, some 
fragment that will be sufficiently demonstrative; and in 
the mean time he himself proposes, to avoid he says being 
accused of partiality towards either of the three already 
proposed,—name Botheratiotherium for the supposed IH- 
of tfea oolite ; so that science is already embarrassed 
wifli four or five denominations for an animal, of which our 
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knowledge is most imperfect; since, by one party it is refer¬ 
red to the Mammalia^ by another to the insectivorous mono- 
delphs, or the Amphibia; and by a third to the didelphs al¬ 
lied to opossums, or to a genus representing the seals, in the 
sub-class of Marsupialia; whilst others make a saurian, or 
even a fish of it; which, it may be remarked en passant^ ap¬ 
pears much more in accordance with the age and the geolo¬ 
gical character of the formation which contains the fossils in 
question, as well as with the organized bodies with which 
they are associated. 


Art. II.— A Catalogue of the Fossils found in the CornbrasK Lime- 
stone of Scarborough: ivitk Figures and Descriptions of some of 
the undescribed Species. By William Bean, Esq. 

The combrash limestone on the Scarborough coast is a thin 
and unimportant rock,” which cannot be applied to any use¬ 
ful purpose: it has certainly been sometimes injudiciously 
used to repair our highways, a practice we hope will be dis • 
continued, as much better road-stone may be more easily ob¬ 
tained. But that this thin and unimportant rock ” is not 
deficient in interest to the enquiring geologist, the following 
catalogue of its organic remains will amply testify. Com¬ 
mencing at Gristhorpe Cliffs, and, with some interruptions, 
terminating at Ewe-nab, (a wider range than Mr. Phillips has 
assigned it), we meet wi& little to rewai’d our labours ; the 
stone is of a bluish grey colour, and rises in shapeless masses, 
fiill of shells laid in every direction, and strongly cemented 
together, so that it is almost impossible to obtain a perfect 
specimen. A blue shale covers this rock, and may be met 
with four or five times within the above-named limits. It 
contains several fossils rarely found in the bed below, parti¬ 
cularly Sanguinolaria parmla, Cardmm latum^ Isocardia 
triangularis^ BeUmmtes tornatiliSy Astacus rostratus and As, 
JBzrdii; the two last are in nodules which occur in? the great¬ 
est abundance. Proceeding onwards we again meet widi the 
combrash on the north side of the Castle Hill, and it finally 
disappears before reaching Peaseholm Beck. To the left of 
the batliing-place the same blue shale occurs as at Mill Bay, 
containing the same fossils; but our favourite locality is op¬ 
posite Harland’s cottage, where most of the fossils recorded 
in the following pages have been obtained: the stone is here 
of a reddish colom:, not so coarse-grained, cont^s fewer or¬ 
ganic remains, but in a better state of preservation. The mi- 
VoL. III.^No. 26, N. s. G 
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Herals met with in this stratum are irou pyrites, lenticular 
calcareous spar, and common iron glance. 

When the ^ Illustrations of the Geology of Yorkshire’ was 
published, the cabinets in this place contained only thirty-se¬ 
ven species of combrash fossils; our collection now amounts 
to one hundred and thirty-four, aU procured by our own exer¬ 
tions. To this we attach some importance, after having wit¬ 
nessed with regret the extent to which fossil-making has been 
carried in this neighbourhood: and (we say it more in sor¬ 
row than in anger”) such impositions have not always been 
confined to ignorant and mercenary dealers. We cannot 
close this article without returning our kindest thanks to Miss 
Travis for the correct and elegant drawings which illustrate 
this paper. 


ABBaEmTIO:?S. 

S.—Sowerty’s 'Mineral Ccmchology.’ P.—Phillips’s ‘Geology of the Yorkshire CoaCsf 

B.—Bean. 

REMAINS OP PLANTS. 

Dicotyledonous wood, veiy mucli compressed. 

ZOOPEYTA. 

SpoNGiA/one^, P. 

-- fapillosa^ B. 

Cellaria Smithii, P. 

Flostra imperfect* 

Millepora stfaminea^ P. 

Caryophyxlia 

Astrjea Ihmnii^ B. Found by Jobn Dunn, Esq. A unique and inte* 
resting specimen. 

Tobipora 

——? ocemLlis, B. Common in the Bath ooEte. 

-- incrustam, B. (New Sp*) 

Crust very thin, spreading, smooth, and almost covered with short cy- 
lindiical tubes. 

This beautiM fossil is found adhering to oysters, &c., and 
is very rare, 

BADIAEIA. 

Cidaris mganSi P. 

Clypeos clmieulariSi P. 

- arbiculam^ P. 

Galerites depressus^ P. 

CRUSTACEA. 

Astacus Tostratus , P. 

--- Birdii, B. 

One if not both of the above species must be removed from 
this genus* We have perfect specimens firom the inferior 
oolite, which mil be described should the fossils of that for¬ 
mation come under our condderation. 
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ANNULATA. 

Serpula intesHnalis^ P. 

• - sqmmosa, P. 

—- clava^ B. 

CONCBIFEJRA. 

Order L— 

Pholadomya Murehisoidj P. 

■-- —ovaliSf S. 

- a(mtieostaia^ S. 

- obsoleta, P. 

- simplex^ P. 

- naruL^ P* 

Mya rnodica^ B. 

- literata^ P. 

- depressa, S. 

- calceiformis, P. 

Amphidesma decurtatmn^ P. 

-- securiforme, P. 

- decmsatum^ B. (New Spc) 

Shell oval-ohlong, equivalve, unequilateral, gaping, and a little round¬ 
ed at each extremity, covered with numerous lines of growth, and 
the anterior end finely striated longitudinally. Length 2 in., breadth 
in. 

Tliis rare shell is evidently of the same family as the above; 
probably none of them belong to the genus Amphidema. 

Amphidesma remrmrn ^ P. 

Core OLA depressa^ P. 

Sangoinolaeia UTidulata, S. 

- pamda^ B. (New Sp< Jig. 18). 18 

Shell transversely oblong, compressed, smooth, and 
marked with a few lines of growth. Anterior end 
a little rounded, and the posterior with a rounded 
truncation. Beaks nearest the anterior extremity. 

Length i in., breadth, in. 

A rare shell, which has not yet been found in any of our 
other strata. 

PsAM M OB lA liBmgata^ P. 

Tellina 

- proletarian B. Very rare. 

CoRBis (mlis^ P. 

■ lucidan B, 

Lucina crcLSsan S. 

- despectan P. 

Astarte minhm^ P. 

-- -luridan S. 

- extensan P. 

- -politula, B. 

rotundata, B. 

PuLLASTRAper£^nwa, B. UnioperegriiiuSn^* 

• -large species, imperfect. 

Trigonia costata, S. 

. — elongatan S. 

. . — davellata, S. 
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Carbium lohatum, P. 

,* — ■ cogmtum, P. 

■ - latum, B. 

" - - citrindidmm, P. 

--- glohosum, B. (New Sp. fig. 19). 

Shell globular, equivalve, equBateral, smooth, shining, 
and covered with nximerous very fine concentric stnce. 
The length and breadth axe equal. 

Occurs in other strata, but rare in all. 

-- striatulum, P, 

Cardita similis, S. 

IsocARDiA tumida, P. 

- minima, S. 

--- angulata, P. 

- nitida, P. 

- tnangidaris, B. (New sp. fig. 20). 

We possess perfect specimens of the five 
species of Isocardia enumerated above, and 
consider them all distinct The two last, 
in shape and size, are very much alike, but 
Iso. triangularis may at once be distin¬ 
guished by its stronger concentric lines and 
longitudinal stri(B. 

CocBLLiEA ccmcellata, P. 

- froxima, B. 

- triangularis, P. 

-- abrupta, B. 

Arca cemula, P 
NBCU3L.A Lachryma, S. 

" vaiiabiUs, S. 

Modiola ctmeata, P. 

- mhricaia, S. 

- hipartita, P. 

Mytilus tmleem, S. 

PiNWA Imceolata, S. 

' ■ . . ctmeata, P. 

Order II.— Monomyaria. 

Avicula Braamhirimsis, P. 

<—- mcsquivalvis, S. 

Inoce RAMUS. Fragments of a very large and thick species. 
Gervillia avkuloides, S. 

Plagiostoma rigidvhmt, P. 

-- miersHnctm, P. 

Lima rudis, P. 

- gibhosa, S. 

Pecten elimatas, B. 

■ cmcellatm, P. 

- arcuatus, S. 

•r- inagmeostatus, P. 

- denmm, P. 

— fihrom^,^^ 

- lens, S. 

--— tY^OJW, S. 
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ExoffYRA mima^ B. Chamci mirm, P. 

Gryph^a hullata^ P. 

OsTREA Marshii^ S. 

- spatiosa^ B. 

- Meadii, S. 

—" ■ granulata, B- 

In'Dr. Murray’s cabinet. Our specimen of this beautiful 
oyster is iOrom the Bath oolite. 

OsTREA. A small, thick, oval species. 

Anomia incsqucdis, B. Ostrea iruBquoMs^ P. 

- duriuscula, B. Ostrea duriuscula^ P. 

- semhtriata^ B. (New sp. fig. 21). 

Shell oval, convex, thick, with numerous longitu¬ 
dinal, undulated strice^ only visihle towards the 
margin. Beak pointed, hut not terminal.— 

Length, 1 in. breadth, f in. 

In looking over a great number of speci¬ 
mens of the fossils which we haye placed in 
this genus, only one of what may be the low¬ 
er v^ve has been met with. It is perforated, 
and has the appearance of the under valve of an Ammia^ but 
it is very thin and fragile, and may possibly have been broken 
by accident. 

Order III.— BtojehiopoM. 

Terebratula sctcialis, P. 

- digam, S, 

-var. S. 

- omithocephalus, S. 

- mhrotunda, S. 

- amides, P. 

This is not the Ter. oroides of Sowerby, but a common 
shell in the shale that covers the combrash on the north shore- 
Good specimens are rarely met with, but the beak of the 
larger valve is always very perfect, prominent, and incurved, 
which gives the shell a fanciful resemblance to a bird’s head. 

MOLLU8CA. 

Order I.— Gasteropoda, 

Bulla mMiata, B. (New sp. fig. 22). J® 

Shell oval, approaching to globular, longitudi- 
n^y wrinMed or undulated. Aperture large, 

'^thprising nearly the whole shell, but much 
wider at the lower than the upper part Apex 
umbilicated. Length, li in. breadth, 1 in. 

Mr. G. B. Sowerby in his ^Genera of Ke- 
cent and Fossil Shells,’ says,—Fossil spe¬ 
cies are only to be distinguished in the ter¬ 
tiary beds and in the green sand.” For 
once we must differ from him, at the same 

G 3 
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time acknowledging the correctness of his general assertions- 
Fossil BuU(b are certainly rare; the specimen figured being 
the only one that has occurred in this neighbourhood. The 
Bulla elongaia figured by Professor Phillips in his ^ Illustra¬ 
tions of the Geology of Yorkshire,’ cannot belong to this ge¬ 
nus, as all our specimens (though imperfect) have one fold on 
the pillar. 

Vermetus nodus, B. Vermieularia nodus, P. 

-^reverse var. B. 

Dentalium glabellum, B, 

funimlatus, B. Turbo funicvlatus, P, 

Bote LEA ,S. 

Pleurotomaria grmulata, S. 

Trochus monilitecius, P. 

Littorina omata, S. 

--- functura, B. (New sjg.fig, 23). ‘ 

Shell tarhinated, finely striated longitudinally and trans¬ 
versely, which, under a high magnifier, gives it a very 
beautiful appearance. T^orls six, rounded and weE 
dmded, the body whorl occupying one half thelengtii 
of the shelL Aperture elliptical. Pillar lip thick and 
a little flattened: outer lip very thin. Length nearly 
f in. breadth i in. 

The only specimen procured firom the combrash, but in the 
inferior oolite at Peak Hill it is not uncommon; the specimens 
found there are larger, coarser, and the spire is not so much 
produced. 

Phasianelia Heddingtonemis, S. 

- vittata, B. Melanin vittata, P. 

Turritella longiusctda, B. Tv3r, eingendu, P. 

- germmta, B. 

Terebra P. 

Bostellaria hispinosa, P. 

Order IV.— Cephalopoda, 

Belemnites tomaiiUs, P. 

Nautilus imperfect 

Ammonites Hervii, S. 

^- terehratus, P. 

This ammonite grows to a large size, in which state it is 
compressed, smooth, and destitute of its former ornaments. 

REMAINS OF FISHES. 

Part of a fish of the genus Lepidotus, 

REMAINS OF REPTILES, 
and bones of saurian animals. 

ScarhoTough^ Dec. 12,1838. 
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Art. IIL —Notices of Irish Eniozoa, By James L. Drummond, 
M.D., Professor of Anatomy in the Royal Bel^t Institution, Pre¬ 
sident of the Belfast Natural History Sociely. 

(Continued from page 662 voL ii, n. s.J 

Eceinorhyncbus Hystrix ; Bremser, 

“ Ech. Prohoscidis cylindricas parte antica angustata, coUo hreri, cor. 
pore antiorsum crassissimo aculeato, apice caudali tenui suhnudoRud, 
‘Syn.»p.75. 

On Friday, the 9th of November last, I received iirom my 
friend Dr. Hopkirk, (now attached as naturalist to the Irish 
ordnance survey), the bodies of two goosanders, {MergusMer^ 
ganser)^ which had been recently shot. In one of these there 
were nearly a hundred specimens of Echinorhynchus Hystrix 
adhering to the intestine, from about two inches above its 
lower extremity to the distance of a foot and a half higher up. 
They were very white, and to the naked eye not larger than 
the head of an ordinary pin; but after maceration in water, 
they enlarged in every direction, so as to present the appear¬ 
ance shown at a^^g. 24. 



Echinorhynchus HystriXf Bremser. 

I had often had a difficulty in comprehending what could 
be the use of the numerous acidei on the bodies of various 
Entozoa^ and though it might seem sufficiently obvious that 
their final object must be the same as that of tiie undnuli of 
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the proboscis^ yet the difficulty remained of knowing how 
they could come into action; and on looking at J, fig, 24, 
which is a magnified view of the present species, it is not easy 
to conceive how the proboscis (c) could be assisted by the 
aculei at d. And were the natural state of the animal such 
as is represented here, and in delineations of this and various 
allied species iu helminthological works, these aculei would 
be little better than useless; hxit the figures alluded to show 
the animals not in their natural state, but distended to six 
times their original bulk, or more, by the absorption of wa¬ 
ter, and rendered rigid, and almost ready to burst, instead of 
being shrivelled and flaccid. In accordance with this obser¬ 
vation I found that on examining the present species, when 
immediately removed from the intestine, it bore in form a 
close resemblance to a Patella Hungarica in miniature ; 
there was a small, conical, raised extremity, but the broad 
end was expanded like a circular disc, with the proboscis pro¬ 
jecting from its centre, as represented at e^fig, 24, The first 
sketch which I made of this species, was that shown at fi 
fig, 24, after the absorption of water had commenced; while 
by fig. 24, shows the animal when the distention was com¬ 
pleted. 

Now it must be obvious that while the Entozoon^ can ap¬ 
ply the aculei to the side of the mtestine, or to the tough 
mucus lining it, considerable adhesive force must be added 
to that of the proboscis^ and the animal’s hold be rendered 
thereby more secure. It would appear too that the younger, 
and consequently the weaker, the animal is, the greater is the 
surface which the occupy. All the specimens which 

I obtained were evidently adult, and only the anterior part 
was armed with them^ hut those which Rudolphi received 
from Bremser, and which were found in the intestines of the 
cormorant [Pelecanus Cario, Lmn.), would seem from the fol¬ 
lowing sentence to have been of dMerent ages, and to bear 
out this opinion.—^^‘Apice posteriore excepto corpus aculeis 
exiguis reflexis hoiret, in specimine minimo ad ultimum api- 
cem protractis; in reliquis major pars nuda est.”—^Ent. Syn.’ 
p. 332. This subject will be recurred to in considering the 
next species. 

Contrary to what is usual among the Entozoa^ the males 
in my specimens are nearly as large as the females; the cau¬ 
dal vescicle is not oblique, but directly terminates the body. 
On cutting into several specimens in the distended state, a 
fluid crowded with granules rushed out; and on cutting the 
females thousands of ova appeared. These were of the usual 
form of the opa of the Echinorhynchi^ —elliptic and linear. 
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Those which were immature exhibited only one envelope, 
but in such as were more advanced, a second was very con¬ 
spicuous, a considerable space intervening between the two, 
especially at one end. A granular mass occupying some part 
of the central axis was always visible in the mature, and some¬ 
times in the immature om. The round or oval masses were 
likewise numerous, but exhibited no appearance of contained 
mula. With regard to these bodies I will take this opportu¬ 
nity of remarking, that though at page 523 of the last volume 
I spoke strongly against the supposition of the spicular (mu 
having any intimate connection with them, as no such union, 
after very numerous observations, had ever presented itself to 
me, yet T am now persuaded that they are masses of ovula in 
a rudimentary state. On the 6th of October last while exa¬ 
mining some specimens of EchinorliyncJiiis versicolor from a 
duck, I saw in one individual so distinctly that the round bo¬ 
dies consisted of young ova^ that I marked down die follow¬ 
ing words in my diary.—“ I saw, without any manner of 
doubt, that most of the rounded masses were composed of 
immature om, their oudine being so clearly visible that there 
could be no mistake.” Among the spicular free ova^ too, were 
many minute specimens which exactly resembled those in the 
orbicular masses. In several other individuals which I exa¬ 
mined from the same duck, and in others afterwards from the 
sheldrake, I found no similar appearance; but in the instance 
mentioned, the ovular composition of the masses was so in¬ 
disputably evident, that in my own mind there was left no 
fardier room for doubt. 

To return to our more immediate subject,—my friend Dr. 
Bellingham of Dublin, who has paid more attention to the 
Entozoa than any other person in this country, having kindly 
offered to co-operate with me in illustrating our native spe¬ 
cies, I gladly avail myself of his friendly assistance m describ¬ 
ing the present. In a letter dated December 9tb, 1838, he 
observes,—“I have obtained the EchinorhyncJius Hystrioo 
from the large and small intestines of the crested cormorant, 
firom the small intestines of Mergus serrator^ and what I take 
to be it from the rectum of the common cormorant, and of 
the red-necked Sgrebe [Podiceps ruficolUs ?). The following 
are the observations which I find I had made on this species. 
May 8th, 1838-—In large and small intestines of crested cor¬ 
morant found many specimens of EcMmrhynchm Hystrix. 
In most instances they were firmly adherent to the mucous 
membrane. The gi'eater number and the largest existed in 
the rectum and close to its short coeca ; in the small intes¬ 
tines they were fewer and of less size. Their colour is white, 
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the largest are three lines in length, and a line in breadth 
across flie thickest pait of the body. The prohoscis is coni¬ 
cal, armed with very numerous recurred hooks, rounded an¬ 
teriorly ; the neck in some is retracted, when fully protruded 
it is about the length of the head, smaller where it joins the 
head, and increasing in diameter posteriorly; it is unarmed. 
The body is thick and somewhat globular anteriorly, gradu¬ 
ally diminishing in diameter as it approaches the posterior 
extremity. It is armed, especially anteriorly, with innumera¬ 
ble minute recurred hooks, which are much smaller than 
those on the head 5 some specimens axe armed from one end 
of the body to the other, others are unarmed near the poste¬ 
rior end. The body in the female is roimded posteriorly, and 
has a very small yellowish spot at its extremity. The male 
is not so long as the female, but as wide anteriorly. Two 
vessels appear through the parietes of the neck, running into 
the body, where they are lost.” 

This species is beautiMly figured in Bremser’s seventh 
plate,22—23, but the proboscis is there represented more 
conical than I have seen it. It has, so far as my information 
extends, been hitherto found only in the following birds:— 
by Bremser in the Pelecanus Carlo; by Dr. Bellingham in 
the same? and in Carlo cristatus^ Mergiis serrator; and Po- 
diceps ruficollis ? and by myself in the Mergus Merganser. 


ECHINORHYNCHUSJ^Z^COZZ^ 5 , Eud. 

“ Proboscidis (semper iatentis) receptaculo magno sphaerico, coUo filifor- 
mi, corpore oblongo utrinque obtusissimo.”—^Rud. ‘ Syn.’ p. 71. 



Echinorh}/nckus^ieoUis, Budolphi. 

{a) EchimrhynchusJiHcollisbxits nataral or corrugated state, adhering to the coat of the iu- 
testLoe. {b) a specimen, distended 'with water, and separated from its connections, (c) head mag- 
Bided, (d) head with part of it removed hy a vertic^ section, shewing the thick central pillar 
sunsounted by the vmho* 


Rudolphi mentions this species as having been observed in 
the wild duck, the tufted duck [Fuligula. cruiata)^ the sum¬ 
mer duck the eider duck (Anas moUissima)^ 

and the bald *coot {Fulica atrd^. Dr. BeHingham has found 
it in the wild duck and the tufted duck; from which latter 
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species I have obtained it, and also from the goldeneye [Anas 
clmignla Lin). 

On the 251h of November last my friend Dr. Hopkirk sent 
me two specimens of Anas clangnla^ in one of which I foxmd 
three Entozoa so closely resembling Hie figures of Echino- 
rJiynclim sphmrocephalus in Bremser s plate, leones Hel- 
minthum,’ tab. vii. ff. 14—19), that I sent Dr. Bellingham a 
specimen under that denomination. He informed me shortly 
afterwards that it was what he had been in the habit of con¬ 
sidering as Ech.Jilicollis^ and on comparing it with the de¬ 
scription of that species, I accordingly found it to be so, but 
for reasons which I shall presently state I cannot help think¬ 
ing that Ech, JilicolUs and Ecli. sph<BTOceplialus are identi¬ 
cally the same. 

On the 14th of the present month in examining a tufted 
duck sent by my iriend Wm. Thompson, Esq., 1 found up¬ 
wards of thirty specimens of the same Entozooti. When seen 
lying in the intestine it resembles a portion of a thick Tmniay 
so much is it corrugated transversely. It is found however 
to be very firmly fixed to the intestine, and on farther exami¬ 
nation it is ascertained that while the body of the animal is 
in the intestinal cavity, the head is on the outer or peritoneal 
surface, while the slender neck connecting the one with the 
other passes through the intestinal walls. The outer surface 
of the intestine hence presents the appearance of being stud¬ 
ded with a number of tubercles, as when the Eck. versicolor 
is present, but with this difference, that many of the tuber¬ 
cles are not in immediate contact with the surface, but are 
appended each to a slender projecting pedicle, one or two 
lines in length. 

Rudolphi describes this species as being fi:om half an inch 
to an inch and a half in length; my largest specimen, which 
is firom the Anas clangula^ measures about fourteen lines. 
He states that in the examination of above thirty speci¬ 
mens, he never saw the proboscis exserted, Ent, Hist’ i. p. 
283); and again in the ^Synopsis,’ p. 327, he observes,— 
EcMnorliynchusfilicollis^ quemadmodum prsecedens [Ech* 
porrigens) nunquam proboscidem exsertam affert, sed in 
bullam sive receptaculum et ita quidem retractam sistet, ut 
nulla encheiresi evolvi possit.” I believe that the proper ex¬ 
planation of this is, that there is no proboscis to exsert; and 
for tliese reasons. On examining at least a dozen specimens 
in the microscope, I found first, fiiat the head and projecting 
part of the neck (or pedicle) are surrounded by a thin layer 
of perltoncBiim^ w^hich can be readily tom aways under this 
is a much thicker and stronger envelope, which with a little 
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trouble can also be removed or tom, so that it may be evert¬ 
ed, in doing which it is seen to be every where in close con¬ 
tact with, though not adhering to, the ball or head; there is 
no perforation whatever, either through it or the peritoneal 
covering, nor is there any vacant space into which the pro^ 
toscis could be protmded. A proboscis therefore could not 
pass into the abdominal cavity of the bird, nor is there any 
space for receiving it in the coats which envelope the head. 

But farther, when the extraneous coats are removed and 
the head itself comes fairly into view, there is not on the lat¬ 
ter the slightest appearance of any aperture, nothing like the 
entrance into an investing sheath in which the instrument could 
be retracted, and the centre of the disc, instead of being de¬ 
pressed, is prominent and rounded. Rudolphi describes the 
disc, or top of the head, as apiculate, “seu puncto eminente 
insignem; ■’ but this term does not fairly express its nature, 
the central projection not being a minute or sharp point, but 
blunt, convex, and surrounded by a broad fosse; Ihe proper 
term, as applied to the head would be mibonated^ and to the 
central projection, that of umbo. 

The circumstances mentioned are sufficient, I believe, to 
show that the only if so it can be called, is the 

head itself. 

The neck of this species is very slender, being no thicker 
than an ordinary sewing thread, but it is extremely tough, 
and difficult to break, so that by care and patience the intes¬ 
tine may be cleared away from it; and in doing this I have 
succeeded better by teariug away the intestine piecemeal, 
with a pair of forceps in each hand, than by using cutting 
instruments. Rudolphi observes,—Tuberculo extus aperto 
sphsera invenitur, quse cum collo facile a corpore discedit, 
intestino vero prius aperto, et eodem circa vermis collum cau- 
t^ dissecto, vermis illsesus extrahitur. Turn vero intestinum 
circa collum tenue contractum conspiciendo, qui bulla cana- 
lem tenuissimum transgredi potuerit mireris ”—‘ Ent’ i. p. 284. 
The first part of this passage does not correspond with my 
own experience, for I have always found that the neck and 
body a^ered most tenaciously to each other; and with re¬ 
gard to the last clause, that our wonder should be excited by 
tibe passing of so large a body as the head of the Entozoort 
through so small a canal as that which contains the neck, 
my opinion is that it never makes any such passage. I have 
no idea that the head of the animal is first contained in the 
intestinal cavity, or that it is attached to the parietes of the 
latter, and aiterwards works its way through to the peritoneal 
surface; I am strongly inclined to believe that the animal’s 
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progress is in a contrary direction,—that in its first stage of 
being, the head is formed in the peritoneal coat, and that from 
it the neck penetrates the other tunics, and that afterwards 
the body is developed. 

In support of this opinion I may at present mention, that 
besides tibe tubercles on the outside of the intestine of the 
tufted duck, to which were appended the bodies of perfect 
Entozoa^ hanging free in the intestinal cavity, there were 
many other similar tumors having no such appendages, and 
on examining these I found the head of Ech, JiUcoUiSy with 
its enveloping coats, its central umhOy and the stri<B running 
ftom it, similar in all respects to the head of the fiilly deve¬ 
loped animal, but the neck was a pedicle of about two, or at 
most three, lines in length, terminated by a blunt, conical 
point, but not entering into any coat of the intestine, the pe¬ 
ritoneal excepted, in which it was involved. It may be ob¬ 
jected that these were the heads of perfect Entozoa^ whose 
bodies had previously dropped off, and this idea occurred to 
me in their examination, but I could perceive no circumstance 
in any way favouring such a supposition. I am ready to ad¬ 
mit, however, that much more observation will be required to 
settle this point as an absolute matter of truth, but in the 
mean time I am much inclined to suppose that various intes¬ 
tinal Entozoa have their embryotic period of existence in the 
peritorKBumy and are afterwards developed into their final 
state by prolongation through the other intestinal coats into 
their common cavity. This I suspect to be the case with the 
Bothriocephalus so common in the cod, the head of which is 
always lodged in a curved irregular tumor, on the outside of 
one of the pyloric appendages, while the body hangs free in 
the duodenum,^ 

The Ech, Jllicollis absorbs water, but by no means so ra¬ 
pidly as any others of the same genus which I have examin¬ 
ed, and in several of the specimens which I obtained from 
the tufted duck, the process was defective both at the anterior 
and posterior ends, while it was nearly perfect in the middle, 
so that the centre was swelled and the extremities narrow, 
exactly as the Ech, spkmrocephalusis described by Eudolphi, 

^ On enquiring from Br. Bellingkam whether he had ever detected the 
head of this species, he thus writes,—have seldom examined a cod that 
I have not found the Bothnocephalus you mention; that it is a Bothrioce^ 
phalus appears, I think, from the situation of the ovaries. I have never 
been able to unravel the head, so as to examine it, although I have drawn 
it out to a fine point, hut could see neither depression nor osculaJ*^ Dr. B* 
farther states that he is sure it is a new species, and suggests for it the very 
appropriate specific title of cryptocephalus. 
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aad figured by Bremser. Tbe only point of difference in¬ 
deed which exists between my specimens of Ech* JilicolUs 
and Ech. spk<BTOcep1imlus is their being unarmed, though 
even this may not perhaps be an insuperable obstacle to their 
identity. Bremser first observed that several species which 
are fiilly armed in their young state, lose a great part of their 
spines on becoming adrdt. Rudolphi at &st rejected that 
idea, but at length, and firom the examination of this very 
Ech. $ph(Broceplialus^ embraced it as an undoubted fact.— 

Ita nunc factum est, ut Echinorhynchos juniores cum -seni- 
oribus, armatos illos sensimin denudatos transientes.”—^Syn.’ 
p. 672. I may remark too that while in Bremser’s seventh 
plate, figure 15 represents the Eck. sphcBrocepkakis with the 
head and anterior part of the body thickly armed, figure 17 
with the head also thickly armed, but with only a few aciilei 
on the anterior of the body, figure 19 is totally destitute of 
armature on any part of it whatever; a pretty strong presump¬ 
tion that in this species at least, the presence or the want of 
armature is not of primary importance as a distinctive mark. 

The specimens of Eclu splimocephalm examined by Brem-’ 
ser and Rudolphi were sent by Natterer firom Brazil, and were 
found in the intestines of the sea pie (Hmmatopm ostralegus)^^ 
and in those of some species of gull: they were of various 
sizes, and very numerous. Rudolphi says of those from the 
H(BmatopuSj —Plurima specimtua duas cum dimidia, unum 
septem, alterum novem hneas attingunt,”—Syn.’ p. 670but 
no mention whatever is made of their neck penetrating the in¬ 
testine, whence it may be concluded that they were found 
free in the cavity; and as we know that various Ascarides &c. 
are sometimes found in the alimentary canal, and at other 
times in the periton<Bum, there can be nothing absurd in the 
conjecture that this species may also occupy one or other of 
these localities. Supposing then Ech. fiUcollis and Ech. 
sphtBrocephalus to be in reality the same, it is ea^y to con¬ 
ceive that when the head is in the peritojKBum it will be un¬ 
armed, for there armature would be useless; but on the con¬ 
trary if attached simply to the mucous coat, then the same 
necessity for armature would exist as in other EchimrhyncM 
similarly placed; it is therefore not improbable that since, 
according to the circumstances of the growth of the animal, 
the amUi are shed or retained; so according to situation they 
may be formed or not. These ideas are however only con¬ 
jectural. 

^ Mr. Thompson suggests that this probably was the Hmmaiopus pallia 
aius of Temminck, the cstrdegus not being found, according to that 
author, in South America.. 
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The head found in the tumors before mentioned, and when 
the neck or pedicle did not pierce the intestine, was as large 
as in the fully-developed specimens; but supposing the young 
animal to be attached to the mucous coat, it must be obvious 
that a small proboscis-like head would answer better, as giv¬ 
ing a more penetrating and surer hold than an expanded bulb. 
Now Rudolphi describes the head of the smaller specimens 
of Ech. sphmwephalus as if it were really a proloscis^ and 
makes no mention of a head at all. ^^Minorum: Proboscis 
globosa vel sub-globosa (antica parte turn minus convexa);^ 
echinorum mediocrium seriebus plurimis dense armata.”— 
‘Syn.’ p. 670. Of the larger specimens he says,— ^^Magno- 
rum: Proboscis nulla, sed hiilla terminalis magna, rotunda, 
parum armata.”—^ Syn. ’ p. 471. Now if Ech. Jilicollis and 
Ech. sph<BrocepJialus he tiie same, the peritomBum and not 
the mucous coat is the more natural situation of the head, 
which I would infer from this, that Ech. JiUcollis is by no 
means unfrequent, whereas Ech. splmrocephalus is only 
known I believe through the medium of the specimens from 
Brazil. When therefore the developement of the animal 
commences in the intestinal cavity, although the head may 
be so constitutioned as to adapt itself to that locality, yet the 
more natural developement into a ball will occasionadly mas¬ 
ter the tendency to accommodation; and hence we find that 
at least in one of the small specimens examined by Rudolphi 
the head did not assume a proboscideal form. Unicum 
tantum specimen acqueparvumproboscidisloco hiillam mag- 
nam seriebus longitudinalibus armatam obtulit .”—^ Syn. ’ p. 
671. 

The head of Ech. filicollis is not truly globular, but is of 
the form of an oblate spheroid; and when the side of it is re¬ 
moved by a vertical section, a white strong pillar is seen, 
standing in its centre, and continued into the imho^ while a 
considerable interspace (containing a fluid ?) lies between it 
and the outer walls. It thus bears a considerable resemblance 
to the vertical section of the capsule of some mosses, espe¬ 
cially of Splachmim. In the central pillar I could find no 
trace of a proboscis. The lateral bandelettes of Cloquet axe 
very conspicuous on opening the body of the animal; they 
are two round, firm cords, about four lines long, and having 
their extremities free, while their base is fiimly attached to, 
or rather continuous with, the root of the neck. 

Belfast^ Dec, 30^7^, 1838. 
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Art. IV.— A few Observatims on some of the Natural Objects in 
the neighbourhood of Cheadle, Staffordshire, By James Carter, 
Esq. 

As it is only by the accurate recording of facts and observa¬ 
tions made by individuals on the objects of the districts in 
which they reside, that a general knowledge of the natural 
history of any country can be acquired, I am induced to publish 
the following scattered notes, made during the years 1836,-37, 
and part of 1838, in the intervals of time left unoccupied by 
the discharge of professional duties, and by so doing add ano¬ 
ther mite to the information on local natural history, at present 
rudis indigestaque moles,” but from which, at some fiiture 
period, general laws of great interest may be deduced. 

The country in the vicinity of Cheadle is highly picturesque, 
being very hilly, and intersected in various directions by nar¬ 
row valleys, the sides of which are fi-equently very abrupt and 
rocky, whereby the scenery is rendered romantic. The ge¬ 
neral features of the country are in fact intermediate between 
those of the southern and of the northern counties. 

The Flora also, as might be expected from the situation of 
the county, consists of a mixture of the plants common in the 
south with those characteristic of the north of England.— 
Thus, Clematis Vitalba entirely disappears, and Acer cam- 
jpestre is by no means common or abundant: and on the other 
hand we meet vrith Empetriim nigrum^ Parnassia palmtris^ 
Saxifraga hypnoides, V^acdnivm Vitis Idea^ and o ther north¬ 
ern plants. The difference however consists rather in the 
degree of abundance of the same plants, than in the occur¬ 
rence of different species; for instance, Vaccinium Myrtillus^ 
which occurs sparingly in the south, grows in the greatest 
profiision in many of our fir plantations and commons, even 
to the exclusion of almost every other plant, with the excep¬ 
tion of Calluna and Erica. 

Many of the tracts of common in this part of the country are 
still very extensive, although within the last few years a vast 
quantity has been enclosed and planted with firs. Grouse are 
found in tolerable abundance on some of the large heaths in 
the possession of the Earl of Shrewsbury, and also on those 
belonging to the Duke of Devonshire near Buxton, Derby¬ 
shire. Besides the plants usually met with on the heaths in 
the neighbourhood of London, Eleocharis cxspitosa^ Junciis 
sqitarroms^ and Digitalis purpurea are extremely common 
and abundant, as are also Jasione montana and Empetrum 
nigrum, Plantago Coronopus and Genista anglica occur 
sparingly: in the moist spots Enophorum angustifolium^ 
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polystachion ? (I cannot affect to be able satisfactorily to dis¬ 
tinguish the latter species from angustifolium) and vaginatmn^ 
Occycoccuspalustris and Viola palustris are found. Vaccmium 
Vitis Idea is tolerably abundant, and Vac.Myrtillus extremely 
so, as already mentioned; the jSruit of the bilberry when ripe is 
gathered by the poor, and carried to the neighbouring mar¬ 
kets ; mixed with currants, or even by themselves, they form 
a veiy palatable tart. The wood-pigeon also feeds upon 
them, and on account of the peculiar flavour which its flesh 
then acquires, this bird is considered excellent eating during 
the bilberry season. 

The principal plants which occur in boggy situations are 
Hydrocotylej Viola palustru^ Drosera rotundifolia and longi- 
folia^ Menyanthes trifoliata^ Narihecium ossifragmn^ and, in 
elevated positions, as about Cotton and Whiston, Parnassia 
palmtris iu abundance, butj as Mr. Luxford remarks in the 
November number of this Magazine, always confined to li¬ 
mited spots. 

There is a ridge of limestone hills,—the Wever Hills,— 
on which some rather uncommon plants are met with; among 
them may be enumerated Draha mtiralis^ SpiraaytUpendula^ 
Lailirma squamaria (near the lime-kiln), Arabis Mrsuta^ Tri¬ 
folium striatum^ Primula elatior^ Spergula nodosa^ Arenaria 
iemdfolia^ Carduus nutans, Asplenium Puta-muraria and 
Asp, Trichomanes, and the common limestone plants Helian- 
tliemimi vulgarej Potermm Sangiiisorha, Saxifraga tridaciy- 
litesy &c. Several species of land shells also occur abun¬ 
dantly ; as Helix crystallma, pulchella^ rtipesh'is, (in the 
crevices of the rocks); Pupa imihilicata, Claiisilia rugosa, 
and a variety something similar to CL duhia. In a pasture 
on the same range of Mils, near the Three Lows toll-gate, 
Gentiana campestris grows plentifully, in company with Pla- 
tanthera viridis, which latter plant is rather common in 
gravelly pastures. On the right hand side of the road leading 
from the toll-gate above spoken of, to the village of Oaka- 
moor,' is a lovely romantic ravine, which will well repay the 
naturalist for his researches. The sides are rugged and steep, 
but wooded, and on them are found Pyrola minor, Luzula 
sylvaiica, pilosa, and congesta. Polypodium Dryopferis, Hie- 
raeimn syhaticum and iimbellatum: I was also highly de¬ 
lighted to discover, by the side of a stream which runs along 
the bosom of the vaUey, Valeriana Pyrenaica, growing in 
tolerable abundance; it occurred for a considerable distance 
up the stream, but was out of flower, (August 5th). I have 
not been able to find any recorded English habitat for this 
plant; it is, I am aw^are, considered as one of oiu certainl^^- 
VoL. III.— ^No. N. s. H 
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not-indigenous plants, but no one who sees it in the locality 
here given, will hesitate to pronounce it decidedly wild, or 
at least perfectly naturalized- The vegetation generally in 
this spot was pailicularly luxuriant; Aspleiiimn Filioc-fmmi-' 
na was especially fine, and the leaves of the Arctium iMppa 
were so large that I stood erect under them during a shower 
of rain. Myrrhis odorata occurred in the same spot, but ra¬ 
ther sparingly: where also I took Helix fmca and Scarhur- 
gensis; of file latter I found only four specimens, which were 
among dead beech-leaves. 

Another very picturesque valley called Demon’s Dale, or 
Dimsdale, extending firom Alton Towers, the seat of the Earl 
of Shrewsbury, in the direction towards Cheadle, affords 
Viola palitstrisy Ckrysosplenimn oppositifoUum and alterni- 
folium in great profiision; also Adoxa moschatellina^ which 
indeed is much more abundant in many places in this neigh¬ 
bourhood than I ever observed it elsewhere; it abounds on 
every moist, bushy bank. Angelica sylvestrisy Lycopodium 
inundattimy Polypodium Dryopteris^ Pol. calcareim (one 
specimen), Gnaphalium rectum^ Empetrum nigrum^ Pyrola 
minor (by the side of the private coach-road), and Orohanche 
elatior occur in the same locality, as does Circaa lutetiana^ 
but of so dwarf a stature, although growing in a damp situa¬ 
tion, and with leaves so decidedly heart-shaped, as to be ea¬ 
sily mistaken for, if indeed it be not, Cir. alpina. In the 
woods which cover the sides of this valley I found several 
colonies of Helix nitem^ of a very large size, occupying 
rounded excavations under stones, which in three instances 
also contained a rather uncommon beetle {CycJiirus rostratus). 
Pupa edentnla is very common, adhering to the back of the 
barren fronds of Blechuum boreale; and on the luxuriant 
herbage which grows on the moist spots by the side of the 
rivulet traversing the valley, Helix fnsca is found sparingly. 

In the summer of 18371 took many specimens of Hylohitis 
straminea ; indeed this beetle was abundantly met with in 
many localities in the latter part of the summer of last year. 
This insect afforded a singular instance of tenacity of life; I 
plunged two specimens into a phial filled with spirits of wine, 
at the bottom of which they lay apparently dead for three 
days; on the evening of the third day I transfixed them with 
a pin, and stuck them on a setting-board; the next day, to 
my surprise, I found them alive, and as active as when I first 
took them. 

In the bmren pastures Gentiana Amarella grows plenti¬ 
fully ; and m several localities, as about Wootton, Cheadle 
Common, and Dilhom, that elegant little fern Botrychium 
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Lunaria occurs in profosion; in a pasture near Wootton I saw 
hundreds of plants in the space of a few yards : I also had 
the pleasure of collecting it in Cheadle Park,—the veiy spot 
where it had been found many years since by Sir Joseph 
Banks, who was then Lord of the Manor of some large estates 
in this neighbourhood. In the same pasture wherethis fern oc¬ 
curred so abundantly, I took two specimens oiLiidimcnpreus, 
Needwood Forest has been given as a habitat for that rare 
plmtEupho7*bia Characim; I fear however it is now extinct 
there : many botanical Mends who have searched the spot 
have not been able to discover it, and the Rev. T. Gisborne, 
who has lived in that neighbourhood nearly fifty years, and 
has made botany a particular study, states in a letter, with a 
copy of which I have been favoured, that he has been equal¬ 
ly unsuccesshil. Ek. ainygdaloides grows there abundantly. 

Among the peculiarities of our Flora I may mention that 
the place of Papave?' Rhceas is supplied by Pa, dubiuni; so 
exclusively so iudeed, that out of a large number of red pop¬ 
pies which I caused to be gathered from several localities, I 
could not discover a single specimen of the former species.— 
Another plant which is common in the south, but with which 
I never met in Staffordshire, is Malm rotundifolia; Malm 
^Ivestris is much less common than M. moschata. A white- 
fiowered variety of Callmia vulgaris grows sparingly on 
Cheadle Common; I am informed it is abundant about Bux¬ 
ton, Derbyshire. 

The following is a list of some of the plants occmring 
about Cheadle which have not already been incidentally men¬ 
tioned. Those marked with an asterisk are on the authority 
of various botanical friends. 

Ranunculus hederaceus 

- auricomiLS 

- arvenms 

- flammuld 

CoRYDALis claviculata 
.Fumaria capreolata, Dimsdale 
Nasturtium terrestre 
Cardamine amara, Dimsdale 

*- impaUens^ Dovedale 

^Hutchinsia jDcirtea, Dovedale 
Hesperis matronalh 
ylOLA canim 

- odoruta 

-(not hirta) 

- -JiavicomiSy near Draycott 

*SiLENE nutans^ Dovedale 
Arenaria ruhm 

- innervis 

Geranium praiense, Cotton 


Geranium pmUlum 

—- lucidwn, Alton 

Rhamnus caiharticus, Dovedale 
Genista anglica 

- iinctoria 

ViciA CracccL 

- angustifolia 

Orobus iiiger 
Geom r’mle^ Cresswell 
PoTENTiLLA anserhio. 

---— Comamm 

Alchemilla vulgaris 

- arvensis 

Sanguisorba officinalis, near the 
Delph House 

Epilobium angustiffilium, on a 
lahbit-warrcn, Cotton 
Sedum acre 
- Telephhm 
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Rises alpi7iwn, Needwood Forest 
SAXiFRAGAA^/ioii^esjDoyedale&c 

Viburnum Ojmlus 
As PERU LA oclorata 
Valerianella olitoria 

- dentata 

Prenanthes mwralis 
Hieracium sahaudum 

-- umbellatum 

Eupatoeium canmbinvan 
Tossilago Petasites 
Achillea Ptarmica 
Tanacetum vulgare 
Campanula latifolia 

- To^mdifolidy ji, alho 

^PoLEMONiDM corulmm, Wetton 
Lithospermom officinale 
Lycopsis arvensis 
Atropa Belladonna.^ AlttmCdisde 
Veronica scutellata 

- officinalis 

- montana 

Mentha acutifolia^ side of the 
river, Oakamoor 
Origanum vulgare 
Oaleopsis Tetrahit 

- versicolor, Draycott 

Stachys annm 

- amhigua, Alton 

^An AG ALLIS tendh, Chartley 
Polygonum Bistorta 

-- Imdropiper 

.. Fagopyrum 

Orchis mascula 
—— latifolia 


Platan THERA bifolia 
ListsRA ovaia 
Epipactis latifolia 
Paris quadrifolia^ copse by the 
side of the Leek road 
Hyacinthus non scriptus,fl. alb 
Allium ursinum, Oakamoor &c, 
Triglochin paltistre 
Sagittaria sagittifolia 
Sparganium simplex 

-—* raymsfum 

Andromeda polifolia, Chartley 
Carex stdhdata 

- curta 

- <mlis 

- muricata 

• - mlpma 

- pendula 

- strigosa 

- sylvatica 

- ^fiava 

- binerm 

- pilulifera 

- paludosa 

- riparia 

- hirta 

Lycopodium clavatum, Cheadle 
Common 

Ophioglossum vulgatum 
Aspidium aculeatum 

- lohatum 

- Oreopteris 

- smnvlomm 

- dilatatwn 

CYSTOFTEnis fragilis 
OsMUNDA regalis, Chartley 


Art. V .—Analytic Descriptions of the Graups of Birds composing 
the Order StrepUores. By Edward Bltth, Esq. 

No. IV.— Zygodactyli Levirostres^ or the Toucan family 
{RhampkastidcB)^ and the Touraco and Coly family [Mu- 
sophagidm). 

The second principal division of the Strepitoi'es^ or the Zy- 
godactyli^ comprises every member of the class, save only the 
parrots {Scamares) and jacamars already described, which has 
the outer toe reversed, in consequence of which the middle 
or longest toe becomes the eitemal front one; differing in 
this respect from the yoke-footed Heterodactyliy or the tro- 
gons {Accurvirostres)^ wherein the first and second toes axe 
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opposed to the third and fourth, and the longest (or represen¬ 
tative of the middle toe in the generality of birds) is accord¬ 
ingly inward. It also includes certain genera (as tiie touracos 
and puff-birds) which have the first and fourth toes disposed 
laterally, and one (that of the colies) generally described to 
have all four toes directed forwards. By stating that the 
tarse is always scutellated in fi-ont, we succeed in excluding 
the parrots firom the definition; and the syndactyle jacamars, 
by mentioning that the forward toes are separate firom the 
first joint. I am aware of no further generafization that can 
be advanced, apart firom other Strepitores; unless it be that 
the young appear, without exception, to shed their entire 
nestling plumage during the first autumn or winter. 

The Zygodactyli primarily subdivide into two very distinct 
groups, which I have termed Picoides and Cticuloides. 

The Picoides are distinguished by having the muscular coat 
of the stomach more developed, and by the absence of cceca 
to the intestine: the sternum is always doubly emarginated 
at its posterior border, and the coracoid bones are of unusual 
length. All of them produce purely white eggs; and the 
young (I have reason to suspect) are in every instance hatched 
nahed. The clothing feathers possess an accessory plumelet, 
more or less developed. 

In the CuculoideS) the stomach is comparatively lax; and 
there are large pedicillate dilated cceca^ resembling those of 
the owls, as in all other Strepitores that have any: the ster- 
num is sometimes only singly emarginated, and the coracoid 
bones are stout, and never elongated. Many of them lay co- 
lomred or spotted eggs; and probably all (like our native 
cuckoo) are hatched covered with down. The clothing fea¬ 
thers exhibit not the slightest trace of a supplementary plume. 
It may be added that the brain is remarkably diminutive, 
which is not the case in the Picoides. 

The fonner of these divisions is especially remarkable for 
the variations which it presents in the structure of the tongue, 
which is barbed like a feather in the toucans, vermiform and 
protiusile, with generally some small retroflected lateral 
spines near the tip, in the woodpeckers, and of the ordinary 
shape in the barbets. The great majority of its species dis¬ 
play bright colours. They fall under two principal and very 
distinct minor groups, which I have designated Levirostres 
and Cimeirostres, The latter contains the only scandent 
members of the Zygodactyli^ although the entire group (with 
the addition even of the jacamars and trogons) is stiU deno¬ 
minated grimpeurs ” by the French. We must now confine 
our attention to the Levirostres. 

H 3 
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Under this appellation I have brought together the two 
very distinct families of Rhamphasiidca (comprising the tou¬ 
cans and aricaris), and Musopliagidce (consisting of the plan- 
tain-eaters, touracos, and colies); the former restricted in 
its distribiilion to South America; the latter peculiar to the 
eastern hemisphere, and with the exception of two or three 
species of coly, to Afiica. The name, if not quite all that 
may be wished, is nevertheless the least objectionable that 
has yet occurred to me: it is appropriate enough to all 
except the colies. There is considerable similarity in the 
conformation of the skeleton in these two families, the princi¬ 
pal difference consisting in the very small size of the sternum 
throughout the Mmophagid^^ and in the imperfection of the 
clavicles, or lateral halves of the fmeula^ in the true toucans, 
though not in the closely allied genus of aricaris {Pteroglos- 
sus)^ to judge from THerminier’s representation of the sternal 
apparatus of Pt. aricari^ wherein the furcula is made to re¬ 
semble that of a touraco: in both, there are no false ribs at¬ 
tached to the anterior anchylosed vertehrcB of the pelvis, ^ a 
very peculiar character. The beak is inflated and permeated 
by osseous fibres in the plantain-eaters {Mtisophaga), and to 
a less extent in the touracos {Corythaix) and nape-crests 
[€hiz<Brisy, with proportionally thin parietes, as in the tou¬ 
cans {Rliamphastos), where the inflation and consequent at¬ 
tenuation of its substance attain their ultimatum. The 
tongue, which in the toucan family is barbed throughout its 
length with lateral appendages like a feather, is in the toura¬ 
cos similarly fiinged, but towards the tip only, to a variable 
extent. The digestive organs chiefly differ in the presence 
of a small gall-bladder in :^he Mmophagidm, which is wanting 
in the Rhamphastidee, Lastly, of their external characters, 
it may be remarked that both have only ten tail-feathers, that 
their wings are much rounded, and more or less of their body 
plumage loosely webbed. They subsist priucipally (and some 
of them it would appear whofiy) on fruits; and, excepting 
the colies, are remarkable for the airy lightness of their move¬ 
ments. 

The distinctions between the Rhampliastidm and Muso- 
phagidce, however, are considerably more obvious than their 
points of similitude, being principally external. The modi¬ 
fication of the foot is very different, and in the former group, 
to which I shall now restrict myself, typically zygodactyle. 
From the singularity of their appearance, occasioned by the 

'At least, I cau perceive no traces of such having been broken off, in the 
skeletons to which I have access. 
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disproportionate size of the bill, as compared with that of 
others of the feathered race, the Rhamphdstid(B have excited 
a more than usual degree of interest; in consequence of which 
we are now in possession of much satisfactory information re¬ 
specting their internal structure and economy. Some inte¬ 
resting details on their anatomy, by Prof. Owen, are appended 
to Mr. Gould’s admirably illustrated monograph of the family; 
and the observations of several naturalists on their wild ha¬ 
bits, together with those of Mr. Broderip, Mr. Vigors, and 
others, made upon individuals which have lived in captivity 
in Europe, leave little to be desired in order to complete our 
knowledge of their economy and general history. 

On inspecting a fine perfect skeleton of a species of toucan 
(the only one which I have seen) in the Museum of Com¬ 
parative Anatomy at Guy’s Hospital,* I foimd the entire 
structure to be less firail than descriptions had led me to an¬ 
ticipate ; its conformation, however, evidently betokening a 
bird of feeble flight: the sternum was proportionally much 
larger than in the Musophagidce^ and similarly emarginated at 
its posterior edge ; its crest low, though the pectoral muscles 
would seem to have been large and full, and LeVaillant ex¬ 
pressly describes the toucans to have heavy and fleshy bodies, 
as is analogously the case with the diminutive todies. The 
separate clavicles were If inch in length, and taper at their 
extremities. These birds have a wide gullet, a moderately 
muscular stomach (which extends into the abdominal portion 
of the cavity of the body), no gall-bladder, the intestine short, 
not exceedmg the length of the body, and devoid of coecal 
appendages, as already noticed: they have been observed to 
regurgitate partially digested food, and after submitting it 
to a rude kind of mastication, again to swallow it: Petiver 
remarks the same of the syndactyle hombills. 

Exteriorly, their enormous bill has the first claim to our 
attention; tibe magnitude of which, in some instances, is in¬ 
deed astonishing: this organ, however, is excessively and 
surprisingly light; its homy sheath being (save towards the 
tip) extremely thin, especiallythat of the upper mandible, but 
elastic, and though yielding in a slight degree to moderate 
pressure, presenting a considerable amount of resistance if the 
force be increased for the purpose of crushing the beak: its 
interior stracture resembles what has been already described 
in the analogous instance of the hombills. Its form is length- 

* I take this opportunity to express my obligations to Mr. Gardiner, of the 
above-named institution, for the ready access which he^has ever afforded 
me to the valuable collection of skeletons there deposited. 



80 DESCBIPTIONS OF THE GBOUPS OF BIRDS 

ened, and a little decnrved, the downward bend increasing in 
both mandibles towards the tip: and its surface is extensively 
traversed by ramifications of the fifth pair of nerves, which 
render it unusually sensitive, in beautiful adaptation to the 
purposes for which it is employed. In connection with this 
sensitiveness, it may be remarked that these birds are carefiil 
to preserve their beak from cold, and at night are enabled to 
bmy completely its immense bulk within their body-plumage: 
they are also fi*equently observed to scratch it gently with Qie 
foot, as if this produced an agreeable sensation. Its struc¬ 
ture is extremely delicate in the young; and these, accord¬ 
ingly, must subsist on very delicate and soft food: and it 
is scarcely necessary to add that it does not attain its ultimate 
magnitude for a series of years; becoming finely coloured as 
it approaches to maturity. The edges of both mandibles are 
distinctly denticulated. 

The tongue, as already noticed, is a very curious instru¬ 
ment, elongated and slender, and barbed not unlike a feather; 
its sheath giving off fi*om the lateral margins a series of stiff 
biistie-like appendages, directed forwards, which structure is 
continued to the apex: the peculiar or accessory function of 
this sort of tongue appearing to be that of touch; it acting as 
a kind of antenna^ whereby to test the softness and ripeness 
of finit, and the fitness of other substances for food. That 
the toucans also possess, however, the sense of taste in very 
considerable perfection, will appear from a fact to be stated 
in the course of this summary: but the developement of nerv¬ 
ous tissue and papillm over the beak has been erroneously 
deemed an extension of the olfactory surface. 

These birds have the legs of mean length, and covered, as 
are also the toes, with large scutella: their feet are adapted 
for hopping firom bough to bough. The wings are short and 
rounded; and tail of moderate length, and but slightly cune- 
ated, in the genus Rkmnphastos; longer, and much graduated, 
in the others: it is mostly held erected. The cheeks are bare; 
the sMn of them bdng generally blue, and sometimes red, or 
even green: irides most commonly pale blue: and the cloth¬ 
ing plumage is of rather open texture (as in the motmots), 
having the webs of the feathers disunited, and often glisten¬ 
ing on those parts that are brightly coloured: V the accesso¬ 
ry plume is fiocculent and of considerable length, in some, 


‘ One sjpecies, known as the curl-crested aricaii, is remarkable for a curi¬ 
ous modification of the feathers of its crown, which have the webs soldered 
so as to be undistjnguishable, appearing like curled and brilliantly shining 
hmws of black seating-wax. Ttie intent remains to be explained. 
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but reduced to a mere tuft in others. They are birds of gor¬ 
geous colouring, and peculiar in the disposition of their tints: 
the true toucans being chiefly black, with large masses of 
crimson, white, or yellow {or reiy rarely faint blue), on the 
breast or below, and especially beneath the tail, where it is 
rendered conspicuous by the habitual elevation of the latter; 
there is often, ^so, a band of bright colouring across the rump, 
and generally a gorget of one or more difierenthues contrasting 
with and bounding the mass of colouring on the forepart of 
the breast: the aricaris differ 3n having the upper parts chief¬ 
ly green, of various degrees of brightness, and ai’e in general 
rather more variegated: in these the sexes also differ, the fe¬ 
male being chestnut-rufous where the male is black; whereas 
the male and female toucan present only a tiivial disparity of 
size: the groovebills [Aulacorliynchus^ which con¬ 

stitute a sub-genus of aricaris, have the ground colour vivid 
green. In all the young possess the gorgeous livery of the 
adult, and are at first sight chiefly distinguishable by their 
smaller beaks. Azara remarks, that he has often observed 
that these, when brought up tame, underwent a moult when 
about two or three months old: at which time there can be 
little doubt, fi’om analogy, that the primaries are shed. Le- 
vaiUant and others have considered the relation which the 
aricaris bear to the toucans, to be similar to that which the 
magpies and jays hold to the crows and ravens. 

These birds breed in the hoUows of decayed trees,produc¬ 
ing (in every known instance) two delicately white eggs, of a 
nearly spherical form: the young recurve their tails upon 
the back while in the nest. They are of a social disposition, 
small flocks of ten or a dozen being commonly seen together; 
different species of them mingling in society. They are shy 
of approach, more particularly the larger toucans which ge¬ 
nerally perch on the higher branches of lofty trees, where 
they skip from bough to bough with the most lightsome agi¬ 
lity ; or sit, with invariably the beak turned towards the wind. 
They fly rapidly, but evidently with much exertion, and with 
difSlculty against the wind; at a mean height, and always in 
a straight line; flapping their wings at intervals, and with 
some noise; and carrying the beak elevated above the level 
of the body, with the tail overlying the back. On the ground 
they are rarely seen, where they advance by oblique hops, 
and rather awkwardly. They are very fond of washing. In¬ 
dividuals axe often noticed perched upon high trees, watching 
the moment at which other birds leave their nests, on which 
they instantly pounce to feed on the eggs or ycfung, some¬ 
times even contesting a prize with the monkeys. The ex 
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press use of their singularly formed bill is deemed to be for 
insertion into the deep pensile nests which abound in their 
indigenous locality; the sensitiveness of this organ having 
reference to the same object, by enabling them to feel the 
contents. Azara relates fliat they devour a prodigious num¬ 
ber of young birds, upon which, and on eggs, thiey subsist 
principally during the season; and he states that, after rain, 
they descend and demolish the mud-built domed nests of 
the ant-catchers, which are so firm as to withstand the wea¬ 
ther for yeai'S: he adds that they have been Imown to rob 
those of the caxacaras [Pol^horus). For the rest of the year, 
continues the same Spanish naturalist, the toucans maintain 
a rigid and protracted lent, feeding only on finit and other 
vegetable produce: though it is not to be supposed but that 
they likewise prey on caterpillars, and any other small ani¬ 
mal food that may fall in their way. Linnseus even applied 
the term piseivcnnis to one of the species: but I am unaware 
that the information on which this rested has ever been con¬ 
firmed. 

Of toucans that have been brought up tame, it has al¬ 
ways been remarked that a decided preference is evinced for 
animal over vegetable diet; and so eagerly, even gloatingly, 
do they pounce upon a small bird or quadruped whenever 
such prey is offered to them, as to remove all doubt that they 
have a natural carnivorous propensity, which, notwithstand¬ 
ing the foregoing direct testimony of Azara, and of others 
equally worthy of credit, has been denied by some who have 
studied them in their native abode. The sight of such prey 
immediately rouses them into a state of violent excitement: 
and a captive individual being presented, by Mr. Bxoderip, 
with a small bird, it snatched it with its bill, and killed it in¬ 
stantly by the violence of the squeeze, which was so powerful 
as to cause the bowels to protrude. As soon as it was dead, 
the toucan hopped with it, still in its bill, to another perch, 
and then placing it between one foot and the perch, began to 
strip off the feathers. When it had plucked away most of 
them, it broke the bones of the wings and legs (still holding 
it in the same position) with its bill, taking the limbs therein, 
and giving at the same time a strong lateral wrench : conti¬ 
nuing this work with great dexterity, till it had almost redu¬ 
ced the body to a shapeless mass. It then first ate all the 
soft parts, leaving the larger bones to the last, which seemed 
to give it more trouble, particularly the beak and legs. From 
the deportment of the animal, the flavour of its prey seemed 
to impart the most keen sense of enjoyment, such as was ne¬ 
ver manifested when it fed on fruit or vegetables; and it even 
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appeared to protract its. feast considerably, by continually 
applying the tongue to each morsel, before throwing it up and 
catching it in the throat, as these birds are necessitated to do 
whatever they feed on, their singularly formed tongue being 
inadequate to assist in deglutition. It may be that the smaller 
species are somewhat less carnivorous; and the Pteroglossus 
aricari^ which abounds in Guiana, is stated by Levaillant to 
make great havoc in the plantations of bananas, guavas, and 
even of coffee: bnt the truth is that they are all very general 
feeders, more so than any otlier ZygodactylL 

The RliampliastidcB are much more hardy in the climate of 
England than would be expected; are tame and fearless; and 
display a tolerable share of sagacity: becoming soon attach¬ 
ed to persons they know. They are lively and active in the 
extreme, and sm-prisingly light and elegant in all their move¬ 
ments, so much so that in the living bird the beak has not 
the least appearance of being disproportionate: erecting the 
tail, which, Mr. Vigors remarks, is jerked up as though it 
moved by a spring, the conformation permitting of which is 
described by Mr. Owen in the ^Appendix’ before referred to. 
They have only a harsh and grating cry. Those individuals 
which have been tamed have been noticed to catch, with the 
utmost facility, grapes and other fruit thrown to them; to 
seize which they open the bill sideways or horizontally.— 
Towards evening, after taking their last meal, they retire to 
roost, and sit listlessly for an hour or two wilii the plumage 
puffed and tail lying close upon the back, as if dozing; at 
which time they will suffer themselves to be gently handled: 
at length, they turn the head backward, and so completely 
bury their enormous beak between the scapulary and inter- 
scapulary feathers, that frequently, not a portion of it remains 
\isible; the plumage of the breast descending and covering 
the flanks; so that the bird presents the appearance of a 
round ball of feathers, every naked part being as effectually 
covered as in birds of less extraordinary proportions. The 
foregoing detailed account is derived from various authentic 
sources, of which Azara’s description, and the observations 
of Messrs. Broderip, Bennet, and Vigors, in the ‘ Zoological 
Journal,’ and ^Gardens and Menageries of the Zoological So¬ 
ciety Displayed,’ are the principal. I have endeavoured to 
bring into one focus the substance of all that I know has been 
written respecting the habits of this singular group of birds, 
that future observers may corroborate or reftite according to 
their experience. 

Perhaps it may be as well just to mention that the rainfowl 
[Scythraps)^ an Australian genus, is included among the 
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Rhamjphastidds by Mr. Swainson, solely on account of the 
magnitude of its bill; the actual structure of which, however, 
together with every detail of conformation, even to that of an 
individual feather, also the style of colouring, the progressive 
changes of plumage, and* indeed everything that can be sup¬ 
posed to indicate real affinity, combining to show the impro¬ 
priety of such arrangement, and alike intimating the close and 
immediate relationship of that genus for the restricted cuckoos, 
with which it even forms a particular subdivision of the fa¬ 
mily CiiculidcB^ peculiar to the eastern hemisphere. 

( To he continued). 


Art. VI .—On the Synonymy of the Perlites, together with hrief 

Characters of the old, and of a few new Species, By Edward 

Newman, Esq., F.L.S. 

{Concluded from Page 37). 

Genus IV.— Isogenus^ Newman. 

The genus was separated from Perla on account of its hav¬ 
ing the wings equally developed in both sexes. The habit 
is also more slender, the wings more ample. They have usu¬ 
ally fifteen nervures, reaching the margin of the fore-wing be¬ 
tween the subcostal nervure and the base. 

Sp. 1. Isog. Ligea, Pusea: facies testacea; abdomen testaceum, later- 
ibus saturatioribus; alse vix kyalinffi, croceo-bruoneo tinctse. (Corp. 
long. .65 nnc. alar, dilat. 1.6 unc.) 

The face is testaceous, the other parts of the head, and the entire pro- 
meso- and meta-thorax are dart brown and glabrous; the abdomen is dor- 
sally testaceous, laterally dusky brown: the wings are scarcely hyaline, and 
are tinted throughout with a clear, rich brown, resembling the colour of 
burnt sienna. 

The country of this species is unknown. A single speci¬ 
men is in the cabinet of the Rev. F. W. Hope. 

Sp. 2. Isog, nubecula. (Corp. long. .6 unc. alar, dilat. 1.5 nnc.) 

„ „ Newman; ‘Entom. Magazine,’ vol. i, p. 415. 

„ „ Stephens, ‘ Illustiations of British Entomology,’ 

Maud. Tol. vi. p. 137, tab. 2. 

The text refers to tab. xxxi. 4, which represents Zewc- 
tra geniculata^ Steph., subsequently also erroneously referred 
to 0, which represents Nemoura mriegata^ Steph.— 
The figure of Isog* nubecula is without the brown spot on the 
forewing, wdiich serves most readily and obviously to distin¬ 
guish tMs species from those which follow. 
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Perla hicaudata^ Pictet; ‘Annales des Sciences Naturelles,’ vol. 
xxviii. p. 58, tab, 6— 7 ; but I believe not of either of the 

authors as quoted by M. Pictet. 

' I make the assertion that my Isogemis nubecula and M. 
Pictef s Perla bicaudata are identical, on that author’s own 
authority; who, not having examined the Linnaean specimen, 
expressed his opinion when in England, that the insect in 
question was the Phryganea bicaudata of Linnaeus, which I 
think I have shown above to be perfectly distinct. 

Body dart brown; head ondiprothorax with a longitudinal ochreous line. 
Forewings hyaline, with a small oval spot of a dark brown colour on the 
costal margin, situated about two thirds of the distance from the base to 
the tip, hind wings beautifully hyaline, iridescent. 

Common in Herefordshire, Worcestershire, and Notting¬ 
hamshire. In most cabinets of British insects. 

Sp. 3. Isog, frontalis, (Corp. long. .775 unc. alar, dilat. 1.425 unc. 

„ ' „ Ne^vman;‘Entom. Magazine,’vol. V. p. 178. 

Perla bicaudata, Kirby; ‘ Fauna Boreali-Americana,’part Insects, 
p. 252, 

Brown, having the anterior part of the head between the antennm yellow, 
at the back of the head is a second yellow marking, and ih^proihorax has 
a yellow longitudinal line; the vrings are hyaline; the forewings have a 
very slight brown costal spot in the same situation as the preceding species. 

Inhabits North America. Several specimens {donor R. Fos¬ 
ter) are in the cabinet of the Entomological Club. 

Sp. 4, Isog. microcephala. (Corp. long. .8 imc. alar, dilat 1.5 unc.) 

Perla microcephala, Pictet; ‘Annales des Sciences Naturelles,’ 
vol. xxviii. p. 59, tab. yi.ff* 4, 5. 

Black: head spotted vrith yellow and narrower than the prothorax, which 
is very short, wider posteriorly, and marked with a yellow longitudinal line; 
the femora are brown, the tarsi yeUow spotted with black: the wings are 
hyaline, with light clouds of a brown tint 

Inhabits France, Switzerland, &c. There are several spe¬ 
cimens in the cabinet of the British Museum. 

Sp. 5. Isog. infiiscatus. (Corp. long. .55 unc. alar, dilat 1.6 unc), 

„ „ Newman, ‘ Entom. Mag.^ vol. v. p. 499. 

The head is entirely brown and wider than the prothorax, in which, how¬ 
ever, it is deeply immersed: the prothorax is much wider anteriorly than 
posteriorly; it is dark brown, with the exception of a very slender, pale, an¬ 
terior margin: the disks of the pro- and mesothorax are brown, their lateral 
margins inclining to yellow: the wings are entirely opaque and nearly black, 
with the exception of the costa, which in all the wings is yellow. 

Inhabits the East Indies. A single specimen is in the ca¬ 
binet of the Rev. F. W. Hope. 
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Sp. 6. Isog, Dryma. Caput testaceum, clypeo maculaque quadrata pos- 
tica fascis; piothoiax fuscus maculis duaLus magnis Isete testaeeis 
signatus; caetera fusca, femoiibus basi pallidioribus. (Corp. long. .4 
unc. alar, dilat. 1.3 unc.) 

The head is testaceous, the clypeus dark brown, and on the crown of the 
head adjoining the prothm'ox is a quadrate brown mart, from each of the 
anterior angles of which a brown line passes to the root of the antenna: the 
froikoTox is dark brown, and adorned with two bright testaceous spots, which 
are separated only by a very narrow, median, longitudinal, brown line, the 
anterior portion of the yrothoi'ax is testaceous; the other parts of the body 
are dark brown; the legs are of the same colour, with the basal portion of 
/ewwwa paler: the wings are slightly suffused with brown, all the neryures 
of the fore wings and apical ones of the hind wings are dark brown. 

Inhabits Georgia. There are two specimens in the cabinet 
of the British Museum. 

Sp. 7. Isog. Clio, Caput fuscum,lateribus circa oculos flavidis; protho¬ 
rax fuscus, linea mediana lon^tudinali fla%’ida; abdomen testaceum; 
antennae, meso- et metathorax pedesque fusco. (Corp. long. .25 unc. 
alar, dilat. 1.1 unc.) 

Head dark brown with lateral yellow marks surrounding the eyes, pro^ 
tlmax dark brown, with a median longitudinal yellow line: abdorrmi rufo- 
testaceous: antennae, meso-&xid metathorax, legs and caudal setas brown; the 
fore wings and the costal portion of the hind wings are tinged with brown, 
and have darker nemires. 

Inhabits Georgia. There are two specimens in the cabinet 
of the British Museum. 

Genus Y—Chloroperla^ Newman. 

In this genus the habit is stiU more slender, the wings still 
more ample: the wing-nervures are much reduced in number 

^Species aherrantes. 

These have usually eleven nervures reaching the margin of 
the fbrewing below tihe subcostal nervure. 

Sp. 1. Cklo. Spio, Testacea fere unicolor: ocelli duo fusco-nigri, oculi 
magni, nigri; caput prothorace latius: pedes incrassati: alae subob- 
scurae iridescentes. (Corp. long. .35 unc. alar, dilat. 1.1 unc.) 

Colour a uniform and obscure but pale testaceous: the ocelli are only 
and of a dark hrown colour; the eyes are hlack and very large, making the 
head considerably broader than the prothorax : the prothorax is somewhat 
quadrate, hut broader than long, and broader anteriorly than posteriorly; 
its disk is wrinkled longitudinafiiy: the wings are rather obscure, and obvi¬ 
ously iridescent; the legs are very stout, more so than is usual in this genus; 
the tihiee are attenuated at both extremities, more particularly the apical; 
the tarsi axe extremely small. 

Inhabits Sierra Leone. A single specimen is in the cabi¬ 
net of the British Museum. 
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Sp. 2. Cklo, gramTmtica. (Corp. long. .295 unc. alar, dilat. .95 unc.) 

„ fuseimnnis, Stephens, ‘ Diiistrations of British Entomology,’ 
Maud. vol. vi. p. 138. 

„ lateralis^ \ 

„ media, (.Stephens, loc. dt. mrietates. 


Perla mrescens, Pictet, ‘Annales des Sciences N'aturelles,’ vol. 
xxviii, p. 60, tah. vi. jf. 8—10. 

Phryganea grammatica, Scopoli, ‘ Entomologia Camiolica,’ p. 269. 
1763. 


The colour of this insect is a pale yellowish green, which pervades also 
the wings; head yellowish, with the eyes and ocelli hlack, the crown of the 
head is often marked with brown; the antennee are yellowish, inclining to 
brown towards the tips; the prothorax is of the same colour, rather dusky 
towards the sides, the meso^ and metathorax are dusky, as also is the upper 
side of the abdomen: the nervures of the fore wings are more or less brown. 

This insect is common on the continent of Europe and in 
England. It is extremely variable, and Mr. Stephens has, 
jfrom this circumstance, been induced to divide the species as 
above. In nearly all cabinets of British Insects. 


Sp. 3. Ohio, tmnmarim, (Corp. long. .3 unc. alar, dilat. 1 unc.) 

„ „ Newman, ‘ Entomolo^cal Magazine,’ vol. v. 

p. 499. 

Head fuscous, idwrax with a yellow longitudinal line, head yellow, with 
two long fuscous spots which extend to the margin of the protKorax: wings 
hyaline, shining, tinged with yellow at the base; nervures of the forewings 
and those of the apex of the hind wings brown. 

Inhabits North America. Several specimens (donors E. 
Donbleday and R. Foster) are in the cabinet of the Entomo¬ 
logical Club. 


Sp. 4. Cklo. Clgmene. Caput flavum, oculis ocellisque higris; alae fus- 
co leviter tinctae, nervuris omnibus fiiscis. (Corp. long. .3 unc. alar, 
dilat. 1.05 unc.) 

Head bright yellow, with black eyes and ocelli; ajilenruB brown through¬ 
out : protkorax broader than long, pale testaceo-fiiscous, with a still pSer 
but ifl-defined longitudinal dorsal Hne; the meso- and metathorax and ah- 
domen are dusky testaceous, and the legs are of the same colour, the basal 
portion of iihe femora being rather paler: the wings are suffused vtith a de¬ 
licate tint of brown, and ^ the nervures are dark brown. 

Inhabits Georgia. There is a single specimen in the Bri¬ 
tish Museum. 

Sp. 5. Chlo. Ephyre. Caput flavum, macula vertical! fiisca, oculis ni- 
gris; setae caudales virescentes fusco annulatae. (Corp. long. .45 unc. 
alar, dilat. 1 unc.) 

Head yellow, with a brown spot on the crown, and black eyes; the body 
and legs are of a pale sickly green cast, with many variously-deposed mark- 
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ings of a faint brown bue; tbe nervnres of the fore wings are brown, in the 
bind wings tbe marginal nervure alone is of this colour: the caudal setce are 
pale green, with brown rings; tbe joints of tbe setm in this species are un¬ 
usually long. 

Inhabits Georgia. There is a single specimen in the cabi¬ 
net of the British Museum. In the abdomen of this specimen 
I obserred, through the transparent cuticle, a large Filaria ; 
it is coiled up in several rings, and occupies a very consider¬ 
able portion of the cavity. 

Species nKynnales, 

These have usually nine nervnres reaching the margin of 
the forewing between the subcostal nervure and the base. 

Sp. 6. Ohio, flava. (Corp. long. .37 unc. alar, dilat. .7 unc.) 

„ „ Stephens, ‘ Illustrations of Brit. Entomology,’ Mand. 

vol. vi. p. ] 39. 

Perh Jlava, Eourcroy, ‘ Entomologia Parisiensis,’ p. 349. 

Phrygmea Scopoli, ‘ Entomologia Camiobca,’ p. 269. 

Semblis vindis^ Fabricius, ‘ Entom. Syst.’ vol. ii. p. 74. 

„ lutea^ Latreille, ‘ Hist. Nat. Crust. &c.’ toI. xiii. p. 49. 

Yellow green, tbe tips of tbe antenna^ the eyes, and ocelli black, tbe pj-o- 
ihorax is almost circular, with reflexed margins and longitudinal wrinkles, 
the margins are also very distinctly brown: the abdomen is yellowish, with 
a dorsal fuscous line. 

Common in Europe and England. There are specimens in 
nearly all collections of British insects. 

Sp. 7. Ohio, apicalis. (Corp. long. .3 unc. alar, dilat. .6 nnc.) 

„ „ Newman, ‘ Ent. Mag.’ vol. iii. p. 601, April, 1836. 

„ pallida^ Stephens, ‘ Illustrations,’ Mand. vol. vi. p. 139,— 
August, 1836. 

Entirely of a delicate yellow green, with the eyes and tips of the antennm 
black: the prothorax nearly quadrate and perfecdy concolorous, tarsi dusky. 

Inhabits Europe and England. Specimens in nearly all 
collections of British Insects. 

Sp. 8. Chlo. Ci/dippe. Pallide lutea, alis vennste virescentihus, nemi- . 
ris concoloribus; antenn© fuse©, hasi imo tantum lute©. (Corp. long. 
.15 unc. alar, dilat. .5 unc.) 

Pale yellow, the wings beautuuUy tinged with green, the nervnres being 
exactly concolorous, and not observable without some difficulty; tbe aii- 
teiiiuB are brown, the extreme base alone being yellow. 

This insect nearly approaches Chlo. apicalis^ which ap¬ 
pears identical with Chlo. pallida of Stephens, a species not 
uncommon in Great Britain, France, and Switzerland; but 
the antenn<B^2iXG differently coloured, and several other slight 
discrepancies are obsen^able on a minute comparison. 
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Inhabits Georgia. There are two specimens in the British 
Museum. 

Sp. 9. Ohio, bifrons. (Corp. long- .3 nnc. alar, dilat. .65 unc.) 

„ „ Newman, ‘ Entom. Mag.’ vol. v. p. 401. 

Entirely of a dark shining brown, wings tinged with brown, the nemires 
being rather darker: the antenna and caudal seta are of about the same 
length, which is nearly equal to that of the body. 

Inhabits Scotland; taken by Mr. Walker at New Ijanark. 
In the cabinets of the Entomological Club and Nlr. Stephens. 

Sp. 10. CJdo, nigra. (Corp. long. .37 unc. alar, dilat, .75 unc.) 

Perla nigra^ Pictet, ‘Annales des Sciences Naturelles,’ vol, xxviii. 
p. 61. tab. yi.fig. 11,13. 

Entirely of a shining black colour: it is extremely slender, the legs and 
antenna being remarkaNy slight; the wings axe opaque at the base and hy¬ 
aline at the tip. 

Inhabits Switzerland, where it takes short and rapid flights 
among the stones on the banks of rivers : it is very difficult 
to capture this delicate insect without spoiling it. In the ca¬ 
binet of M. Pictet of Geneva. 

Sp. 11. Chlo. 0ms. Nigra, nitida, concolor; prothoracis latera convexa 
al© obscur© msoo tinct©, nervuris saturalioribus. (Corp. long. .2 unc. 
alar, dilat. .5 unc.) 

Entirely black, shining: the protharax is rather wider than the head, and 
its sides are very convex, the antenna are about as long as the body, tbe 
caudal seta longer, and have the joints remarkably long and distinct: tbe 
wings are tinged with brown and the nervures are darker; the femora are 
black, the tibia and tarsi hrowm. 

This little insect inhabits Newfoundland. The only two 
specimens I have seen are in Mr. Westwood’s cabinet, and 
have been kindly lent to me for description. 

Genus VI.— Leptojperla, Newman. 

Proalarum nervur© apicales paralleles 6, nervuris transversis numerosis 
intersect©: antenn© set©que caudales elongat©; pedes elongati. 

Sp. 1. Lepto^la Beroe. Fusca; al© opac©, fuse©, versus apicem ma- 
culis albidis notat©; pro- et mesopedes fiisci, tibiis medio testaceis: 
metafemora testacea, apice fusca. (Corp. long. .3 unc. ant. .475 unc. 
set. caud. .475 unc. alar, dilat. .9 unc.) 

Tins is a slender and very elegant insect; it differs genencaUy flom Iso- 
genus and Perla in the neuration of the fore wings, the exterior portion of 
which is occupied by six strong paiallel longitudmal nervures; of these the 
fourth is furcate at the extremity, and the fifth unites with the fourth just 
before its furcation; these longitudinal nervures are intersected by several 
very delicate transverse nervures: ihe antenna and caudal setasLre extremely 
slender, and much longer than the body of the insect; the terminal segment. 
of the abdwnm below is furnished with two leaf-like processes, which curve 

Vol. m.—^No. 26 , N. s. i 
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upwards, passing between tbe caudal Bet<B and terminating in acute points : 
tne legs are very long and slender: the insect is of a dark brown colour, 
tbe wings being opaque, dark brown, and tbe exterior portion of tbe fore 
wings regularly spotted with dirty white 5 tbe bind wings are immaculate; 
tbe 'pro- and mesofemora having a bright testaceous ring; tbe 'metafemora 
are testaceous, with tbe apex omy dark brown, tbe tibiee are rather paler, 
and tbe tarsi nearly black. 

Inhabits Van Dieman’s Land. There is a single specimen 
in the cabinet of the Rev. F. W. Hope- 


Art. YII. —Observations on the Rodentia, with a view to point out 
the groups, as indicated by the structure of the Crania, in this or¬ 
der of Mammals. By G. R. Waterhouse, Esq., Curator to the 
Zoological Society. 

The various published classifications of the Rodentia appear 
to be chiefly founded upon the external structureof the species 
composing this order, combined with their dentition. The 
habits of animals of the same group, however, are often very 
variable, and their external characters and certain portions 
of their skeletons, are of necessity equally so. “ The skele¬ 
tons of Rodentiaf says Cuvier,* ^^axe so variable, owing to 
the diversity of the movements of the species of different ge¬ 
nera, and to the presence or absence of clavicles, that it is 
difficult to And any characters in common, imless it he in the 
bones of the skull.” These considerations have led me to 
search in the skull for characters by which to define the 
larger groups and to determine the affinities of the genera, 
and the object of the present communication is to point out 
such as appear most important, and in fact to state the re¬ 
sults arising firom the examination of an extensive series of 
crania, with the view of so arranging the various species of 
rodents, that by the position of any particular individual the 
most important points in its structure shall be indicated, and 
the relative value of the characters expressed by the nature 
of the divisions and sub-divisions. 

It may be asked upon what principles I estimate the value 
of characters? and as this is a very important point, a few 
words on this subject appear necessary. I may answer that 
I value a character by its constancy; and consider that cha¬ 
racter of most importance which extends through the greatest 
number of species, provided these species evince affinities one 
with another by the gradual modifications of other characters 
of less importance,—^ihat is to say, more subject to variation. 

* ‘ Ossesments Fossiles.' 
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There are, however, certain points in which the greater por¬ 
tion of the species agree,—tfcqse, which may be called the 
typical characters of &e group, in my opinion should not be 
selected, with the departures from snch typical characters, 
for the establishment of primary divisions. The siulls of 
rodents, for instance, generally possess a large glenoid cavity, 
longitudinal in its direction; but in the genus Lepus this ca¬ 
vity is remarkably small and narrow:—thus rodents in gene¬ 
ral might be arranged in one family, and the genus Lepus in 
another. 

Or if we take the perfect or imperfect state of the clavicles 
as our guide, the present order would also be divided into 
two faimlies or sections. Rodents are typically claviculated 
animals, those with imperfect clavicles being exceptions in 
this respect to that structure which is most commonly found 
in the species. The claviculated or unclaviculated groups 
cannot, I think, be of equal value. 

My principles will be more fully illustrated by the mode in 
which I have proceeded in the investigation of the affinities 
of the animals under consideration. 

After a careful comparison of part with part throughout 
the whole series of rodent skulls which I have had an oppor¬ 
tunity of examining, it appeared to me that the zygomatic 
arch and ant-orbital afforded the most constant cha¬ 

racters. In the Sciuridcsy Muridcsy and Armcolidcs for in¬ 
stance, we find the zygomatic process of the maxillary bone to 
consist of a large thin plate of hone, which is oblique in its 
position, and has the lower edge emarginated so as to throw 
the anterior portion of the zygomatic arch above the plane of 
the palate: here the anterior outlet of the sub-orbital foramen 
is much contracted. On the other hand in the Hystrices, the 
genera Echimysy Myopotamus, Dasyproctay and in the Chm-* 
cMllidm and Caviid<By the ant-orbit^ foramen is very large, 
enclosed by two meeting branches from the maxillary bone, 
the lower branch being ttiown out from the level of the palate. 

In the hares and rabbits {Tjepui)y taking the same charac¬ 
ter, we find quite anew type of form, indeed these animals 
appear to be in many respects isolated. In the very imperfect 
state of the palate, however, and in some other characters 
which will be hereafter mentioned, there appears to be an ap¬ 
proach in the CMnchillid<B and Caviid<B. 

Thus we have nearly all the principal genera of rodents 
thrown into three great sections, which may be easily distin¬ 
guished ; and upon arrangmg the various speci§s of the ge¬ 
nera or families above mentioned in these sections, we find 
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many other points indicative of the mutual affinity of those 
placed in the same section. 

Two genera, however, form exceptions, not possessing the 
combination of characters above noticed; I allude to Dipus 
and Helamys, The whole of the skulls were therefore re-ex¬ 
amined, with a hope that the discovery of some other cha¬ 
racters might enable me to determine the situation of these 
genera. I then perceived that the lower jaw afforded points 
of distraction of great importance, by means of which the af¬ 
finities of one of the two genera just mentioned {Dipus) ^ can, 
I think, be satisfactorily determined. 

In order the more clearly to describe the lower jaw, I shall 
view each ramus as divided into four portions, which may be 
called the alveolar portion^ the condyloid^ the coronoid^ 
and the descending ramus, — k. ridge of hone on the inner 
side of the ramusy extending from the alveolar portion to the 
condyle,forms the upper or anterior boundary of what I term 
the descending ramus. 

In the first section, which I shall call Miirina^ the de¬ 
scending ramus of the jaw consists of a broad plate, concave 
on the inner side, and flat or convex on the outer. It ap¬ 
proaches more or less to a quadrate form, the upper posterior 
angle is directed outwards, and the lower posterior angle, 
which is often rounded, is directed inwards. The lower boun¬ 
dary of this plate consists of a thickened ridge or branch, 
which springs from the under side of the alveolar portion of 
the jaw, and is directed backwards and downwards. The 
posterior part of the descending ramus is usually in the same 
perpendicular line as that of the condyle, and very seldom 
extends beyond that line. 

The coronoid process terminates usually high above the 
level of the molars. The condyloid portion is long and di¬ 
rected obliquely upwards and backwards. The rami of the 
jaws converge to a point at the symphysis^ which is usually 
of but small extent, and forms an angle of about 45® with the 
horizontal 7'amm. 

The lower jaw of a squirrel may be regarded as the type 
of the form just described. I shall have occasion to notice 
the departures from this type when I define the families. 

The pnncipal genera contaiiied in this section are Sdurusy 
Mixs, Armcola^ Geomys^ and Castor, 

Section ll.~Hystri€ina, In this section the descending 
ramus of the jaw is formed by a triangular flattened plate, the 
lower bonndaiy of which consists of a thickened ridge or 
branch, (the under surface of which is ahnost always flat) 
which springs from the outer side of the alveolar portion, and 
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the apex of which is produced and forms an acute angle, 
which almost inyariably termiaates beyond the condyle. The 
rami of the jaw somewhat suddenly diverge behind their junc¬ 
tion at the symphysis mentis which is of considerable extent. 
The horizontal ramm is separated jfrom the alveolar portion 
beneath, by sl groove, which is more or less distinct. The 
coronoid process is usually small or but slightly elevated 
above the level of the molars, and situated more forward than 
in section I., and the condyloid is comparatively short. 

The principal genera, are Bathyergm^ Poepkagomys, Octodan, AhroccTm, 
3Tyopotumvs, Capromys^ Echimys^ Aulacodus^ Hystrix^ Dasyproeta^ Chin^ 
chilla, Cania and Hydrockcsrm. 

The greater portion of the genera here mentioned possess 
all the characters combined which have just been pointed out. 
Some, however, will not agree with the description in all 
respects, but it is a curious fact that in these instances the 
remainder of the distinguishing characters are more than usu¬ 
ally evident. In Bathyergiis for instance, the posterior por¬ 
tion of the descending ramm is rounded, and not acute ; but 
here, this portion of Ae jaw is thrown out from the alveoli of 
the great inferior incisors in an extraordinary degree, and 
there is a very distinct broad channel on the under side of the 
jaw separating the two portions in question—a character 
never found in the species of the first section. The coronoid 
process is also very small. Again, in the cavies {Cavia) the 
lower boundary of the descending ramus is not thrown out 
from the outer side of the alveolar portion ; the angle of the 
jaw however, is greatly produced, the condyloid process is 
short and the coronoid is very small. It is not, therefore, by 
any one particular character that I would pretend to define 
the sections, but by the comhination of characters. 

Section III.— Leporina. The hares {Lepus) are remarkable 
for the flatness of the rami of the lower jaw, and their great 
size compared with the teeth, the almost horizontal direction 
of the symphysis mentis the great height of the condyloid por¬ 
tion—along the outer side of which there is an elevated ridge 
which represents the coronoid. The condyloid process is also 
more upright than in other rodents. The descending ramm 
is very large and flat, and has the lower margin rounded or 
angular, as in the %ewx% Lagomys^ least in some of the 
species. 
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Section L— Murina* 

Family I.—^Sciurid^. 

Dentition .—Incisors laterally compressed. Molares 
rarely ^5 equal in size or nearly so, excepting the anterior 
molar of the upper jaw (where there are are which is 
smaller than the rest The series of molars on the opposite 
side of each jaw are widely separated, and parallel. 



Skull of Sciurus mdgaris. 

(a)^ upper side. (6), under side (e), side view, showing the position of tike at]£.orbital 
/oramm. See, lower jaw, viewed jfrom Ijenoth. {cj, one of the rami of the lower Jaw, 

innwade. 

Skull.— Ant-^orUtal foramen very small, situated near the 
plane of the palate, and about midway between the line of the 
tout mo^ arid the intermaxillaiy suture. IuVls foramen has 
its anterior outlet bounded extemsOly by a bony protuberance. 



0BSE3EIYATI0NS ON THE RODENTU. 


95 


which is produced downwards into an angle more or less dis¬ 
tinctly marked. Zygomatic process of the maxillary bone 
consisting of a broad thin plate, which is concave in front, 
oblique in its position, (the lower part being the farthest re¬ 
moved from the nasal portion of the skull), and occupies the 
whole space between tibe plane of the palate, and that of the 
upper surface of the skull. The lower boundary of this plate 
is emarginated, and forms an arch which throws the anterior 
portion of the zygomatic arch above the plane of the palate. 
Palatine portions of the intermaxillary, maxillaiy, and pala¬ 
tine bones, on the same plane, or together, forming a slightly 
concave and nearly even surface. Incisive foramina small 
and narrow, terminating in most cases at the intermaxillary 
suture. The palatine portion of the palate-bone ap¬ 
proaching to a quadrate form, the palato-maxillary suture 
being almost always between the penultimate molars: there 
are two small, widely separated, suturo-palatal foramina \ 
and on each side, close behind the last molar there is a tole¬ 
rably large posterior palatal foramen. The posterior bound¬ 
ary of the palate is doubly emarginated or truncated, and is 
situated in a line with the hinder portion, the last molar on 
each side, or (generally) behind this line. 

Frontal bone with a distinct post-orbital process, which is 
directed backwards and downwards, and leaves a wide space 
for the passage of the temporal muscle. The malar bone is 
continued forwards and upwards, to join the lachrymal, and 
backwards, to form the outer boundary of the glenoid cavity; 
this cavity is broad and open, and not contracted by longitu¬ 
dinally elevated ridges. 

Lower jaw. —The descending ramus nearly of a quadrate 
form, its upper posterior angle acute and directed outwards 
from the line of the condyle, and the lower posterior angle 
rounded and directed inwards. The lines formed by the low¬ 
er margins of the descending ramus on each side, are nearly 
parallel. The horizontal rami meet in front and join by a 
symphysis of limited extent 

The most striking feature in the skulls of the present 
family, and one which distinguishes them from ail other 
rodents with which I am acquainted, is the distinct post- 
orbital process. This process however, although always 
distinct, varies considerably in size. It is most developed in 
the larger species of the genus Pteromys. In some of the 
marmots it is also very large. In the genus Sciurus it varies 
considerably,but neither in this genus nor in any other of the 
present family, have I ever found it wanting. It is least de¬ 
veloped in the palm squirrel, {Sciurus palmarum). In some 



96 


OBSEBVATIONS ON THE RODENTIA, 


of the Spermophili (if not all) it is very small, and it is also 
small in the genus Geosciurm of Dr. And. Smith, (which I have 
no doubt is the same as the genus of Hemp and Ehr.) 
The palate is proportionally larger in the Scmndcn than any 
other Rodents. It almost always extends considerably be¬ 
yond the last molars. In Sc, Prevostii however, the palate 
terminates in the line of the hinder portion of the last molar, 
and in Sc, and Sc, Leschenaultii it terminates rather 

within this line. The position, combined with the small size 
of the ant-orbitalwill also serve to distinguish the 
Sciuridm, The genus Castor^ in the character of the ant- 
orbital foramen^ makes the nearest approach to the present 
family; here however, this opening is not so low down. 

The general form of the skull in the true Sciurid(B is short 
and rounded, the cranial portion is very large, and the nasal 
portion short In the genus the nasal portion is 

proportionately larger, and the cranial smaller. Here the 
interorbital portion of the skull is considerably contracted, as 
we also find the same part in the larger species of Ptermnys^ 
these however have the short nasal bones, as in the genus 
Sciurus, In Sc, palmarum^ and in the genera SpermopMlus 
and Geosciurm [Sci, erythropm% the skull is considerably 
elongated and somewhat ovate, the nasal bones are longer 
than in the true squirrels. The animal last named offers ma¬ 
ny peculiarities in the form of the cranium^ it is not however 
my intention to enter into detail at present; I will merely no¬ 
tice one, viz., the horizontally compressed form of that por¬ 
tion of the zygomatic arch which forms the lower boundary 
of the orbit: a character in which it differs from all the other 
Sciuri examined by me, but to which I find an approach in the 
skuH of a species of SpermophiluSf {Sp. Franklmii), 

The genera and subgenera contained in this family the skulls of which 
I have examined, are— Pterojnys, Sciuropterus, Sciurus^ 3Iacroxus^ Tamia, 
Geosdurus^ Spemutphilus^ and Arctomys, 

{To he eontirmed.) 

* I am indebted to Dr. Richardson for the loan of the skull of this spe¬ 
cies, and also of the erama of several other rodents, which have been of great 
service tome. 
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SHORT COmiUNICATIONS 

Note on Amphicoina tmlpina, Hentz.—^WTienin East Flo¬ 
rida I received a letter from Count Castelneaii, in wliich, 
amongst other matters relating to Entomolop^, he informed 
me that what he considered the most interesting coleopterous 
insect he had taken in West Florida was an AmpJiieoma^ or 
rather an insect of a new genus very closely allied to Amphi- 
coma. This, he added, was peculiarly interesting, as this 
group of the lamellicoms was heretofore supposed to be con¬ 
fined to the Old World, and in a great measure to the shores 
of the Mediterranean. 

When at Cambridge (Mass.) last October, I for the first 
time saw the insect to which I believe the above remark refers; 
and there learned from Dr. Harris a few particulars with re¬ 
gard to its history, which, fi'om their being upon the interest¬ 
ing subject of Insect Geography, are of some importance. 

This insect is the Amphicoma vulpina of Hentz, but I am 
not quite sure that his name is more than a manuscript one. 
Perhaps it ought to form a new genus, and be considered as 
the American representative of Amphicoma but I have not yet 
had leisure to examine the only specimen I brought home 
with me. Be this as it may, the fact of an insect of this ge¬ 
nus, or of one so nearly aUied to it, being found in North 
America, is interesting and important; and not less so is the 
fact that its range over that vast continent is extremely wide, 
extending from the hills of New Hampshire to the Upper 
Mississipi, and across the Rocky Mountains • as far as the 
shores of the Pacific, from all which places Dr. Harris knows 
of specimens: to these we must add West Florida, as its 
southern limit, and thus we find that it ranges throughout the 
whole territory of the United States, fi’om east to west, and 
fi'om north to south. 

A specimen of this insect, which I owe to the kindness of 
Dr. T. W. Harris, is now in the cabinet of the Entomological 
Club. It was taken by Dr. Gould of Boston, on the flowers 
of the American elder, in New Hampshire, I believe in the 
month of July. 

At present we know but little of the geographical distribu¬ 
tion of insects; our entomological authors being very careless 
about defining their exact localities. I have been particularly 
struck with carelessness in regard to the insects of the 
United States. Some European entomologists who have 
written on the insects of that country, appear to think it quite 
needless trouble to indicate whether their species are from 

VoL. TIL—No. 26. N. s. K 
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the snow-clad mountains of the eastern states, the flowery 
prairies of Illinois, or the orange-groves of East Florida.— 
Whether this fault has originated on this side of the water or 
on the other, I know not. It may he that the American en¬ 
tomologists themselves, in their remittances of insects to Eu¬ 
rope, have neglected to specify their exact localities; or it 
may be that we are too apt to forget the vast extent of the 
various republics known as the United States of America.— 
Be this as it may, that such carelessness should exist cannot 
be too much lamented .—Edward Doubledag. — Sudbury^ 2\st 
Jany. 1839. 

On the Fossil JRemains of Cetacea ,—The philosophical 
journals both of England and Scotland record instances of 
the discovery of cetaceous remains in positions to which it 
is physically impossible the present seas can have reached; 
tod yet the condition of such remains, and their isolated en¬ 
tombment, added to the fact of their occurrence exclusively 
in the most superficial strata, have led to a doubt of their fos¬ 
sil character. On the banks of the Forth the bones of an 
animal 72 feet long were once discovered, imbedded in clay 
more than 20 feet above the reach of the highest tide of that 
river, A solitary vertebra was described by Sir George Mac¬ 
kenzie in the ^Edinb. Phil. Trans.’ vol. x., p. 105, as obtain¬ 
ed fi-om Strathpepper in Rosshire, at an altitude of 12 feet 
above the present level of the sea. Several bones of a whale 
were subsequently discovered at Dumore Rock, Stirlingshire, 
in brick earth, nearly 40 feet above the present level of the 
sea. Still in all these instances no remains of extinct ani¬ 
mals were present with them, nor were there any extinct ma¬ 
rine Testacea attached to the bones; so that their fossil cha¬ 
racter rests upon the inference to be drawn from the condition 
of the beds in which they were deposited, and from the rela¬ 
tive position of their respective mausoleums. The latter, be 
it observed, are generaUy on more or less elevated ground, 
adjacent either to the sea or to tidal rivers. The stratum in 
which they repose is either without exception what is termed 
marine diluvium^ or the clay beds subordinate to it. It is 
true moreover that living Cetacea are occasional visitants to 
the neighbourhood in which the supposed fossil remains are 
discov'ered. We must therefore await additional evidence 
before we can with confidence assign to these remains any 
degree in the chronological scale higher than that of the re¬ 
cent period of geologists. 

To the before-mentioned instances I may add that in the 
course of the summer of 1887, I obtained twelve vertebrm of 
a whale, some caudal others dorsal, from the yellow marie or 
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brick earth of Heme Bay, in Kent. The spot from whence 
they were taken is not more than 10 feet from the high water 
mark, and certainly not more than 10 feet above the occa¬ 
sional reach of the sea on that coast They were the bones 
of a young animal, since their epihpyses were still nnconnect*' 
ed with their bodies, and the bony stnictiire not hilly deve¬ 
loped. Their specific gravity was little above that of water, 
and their texture frail, although embedded in tenacious clay. 
No other animal remains were discoverable in the clay. It is 
only necessary to remark that the remains in question singu¬ 
larly correspond with their predecessors in position and cha¬ 
racter, and add their corroborative testimony, by way of ac¬ 
cumulation, to whatever view may be taken of cetacean reli- 
qui(B, I send this statement imder the impression that your 
Magazine is ever open to the details of facts in Natural His¬ 
tory, be the evidence to be drav^m from these facts what it 
may. —IFw?.. Richardson. 

Note 0)1 the Argonaut .—I have talked with Della Chiaja 
very much about the argonaut; he states that he has traced 
the animal from the ovum to the fonnation of the shell, and 
he has published plates of the progress of its developement, 
which are beautifolly executed. I think we may place full 
confidence in his observations; he is animated with fihe great¬ 
est zeal for science,—almost unsupported, and certainly un¬ 
remunerated. 

I am sorry I have not yet been able to get an argonaut; 
I have requested the fishermen to bring the first they catch 
to me. They come off this coast only in summer, and are 
then more in the Gulf of Genoa, and off Baia and Puzzuoli, 
rather than in our Bay.— J. C. Cox. — Naples^ Dec, 28, 1838. 

Ornithological Notes. —Seeing from time to time lists of Birds shot in dif¬ 
ferent counties, it has occurred to me that if such lists were procured from 
all parts of the kingdom, it would he as useful an index to collectors of Brit¬ 
ish birds as could he formed. These lists might he much abridged by leav¬ 
ing out such species as are common to all parts of the country; they would 
greatly aid the British ornithologist, for innumerable are the difficulties 
which he has to encounter, and after all liis exertions hut very few are the 
birds be can procure with his own gun. He will have to contend with the 
unprincipled conduct and exorbitant demands of those ’who call themselves 
“naturalists.” For alas for the rare birds of Britain! whenever a harmless 
and interesting stranger makes its appearance, some ruthless eye is imme¬ 
diately upon it, and it is generally murdered in mere wantonness: for I be¬ 
lieve but few of the rarities taken are jpreserved; they are just handed about 
for a day or two, to gratify the stare of stupid wonder, or else nailed against 
a barn, as a trophy of cmelty. 

But few of these rarities have come under my own observation. A fine 
male honey-buzzard (Pemis apiwrus) wsls shot here last June; it was 
exceedingly tame. The goshawk (Astur palumbariits) hal been t^en here, 
and the kite {Milms ictinm\ though formerly plentiful, has now, through 
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the ruthlessness of the gamekeepers, almost disappeared. The scops owl 
{Scops Aldrovandi) was taken some years ago, and I have no doubt would 
have continued with us, hut for the same cause, for the aforesaid gentry ne¬ 
ver trouble themselves to inquire whether such visitors may not do as much 
or more good than harm, it is enough for them to know that they are not 
game, and of course must be exterminated. 

Amongst other birds which I have known taken is the ash-coloured shrike 
{Lanius excuhitor). That very interesting little bird the pied fly-catcher 
{3fuscicapa luctuosa) ; the chatterer {Bomtydwra garrula), the finest case I 
ever saw of which were purchased of a boy who was feeding his ferrets with 
them, for one penny each; in fact most of these things are destroyed to no 
purpose, as soon as seen. The grey-headed wagtail {MotcLcilla neglectd) was 
once obtained ftom a boy. Next comes the poor little crossbill [Loxm cur- 
virosiTa\ of which we have lately had numbers, and which, by a cessation 
of hostilities, might be induced to take up its abode and increase among us; 
but no sooner is it heard, (and its note being a peculiar one is the herald of 
its own destruction), than it is driven from plantation to plantation, and, 
like the dove from the ark, can find no rest for the sole of its foot. 

The little busy barred woodpecker meets with no encouragement here, 
and is obliged to seek a habitation elsewhere. The stock dove {Columba 
Mnas) has become scarce of late; and the large bustard {Otis tarda) is all 
but exterminated. A fine female was sold in Cambridge market last Fe¬ 
bruary for £2. 2s.; it was shot between Cambridge and Lynn. A male was 
killed near this place seven or eight years ago, and hawked about for half- 
a-crown. The little bustard {Otis tkra^) was taken last year in this coun¬ 
ty. The little sandpiper (Tringapusilla), the little auk (llergulus mdano^ 
leueos), and the fiilmar {Procellaria glaciaUs\ have also, singularly enough, 
been taken here; as well as the fork-tailed petrel (Thalassidroma Bullockii). 
Some of the above axe preserv^ed in the Museum of this town, but I am sor¬ 
ry to s^ not the whole of them. 

But I have not yet stated the chief difficulties the naturalist has to con¬ 
tend with; these are the jealousies and envyings which seem to pervade the 
breasts of men of all classes in the different branches of science. This to 
me is unaccountable. When all are animated by a common object, mutual 
assistance ought to be cheerfully rendered, especially when all are working 
for the public good. Creation is full of beauties for the naturalist to ad¬ 
mire. In'the lively and interesting feathered race, the well-adapted and 
graceful figures of quadrupeds, the infinitely diversified forms of the insect 
tribes, and in the beauty and variety of the surrounding vegetation,—there 
is not h i n g to excite envy, but everything to induce an opposite frame of 
mind. Everything was intended for our enj oyment and insteuction; eveiy- 
thing is beautiful and happy; and 

“AU save the spirit of man is divine: ’* 

and but for that spirit the earth would be a paradise .—Joseph Clarke ,— 
Saffron Walden^ Nov. 24^A, 1838. 
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Hr. James F. Stephens, author of the Illustiations of British Insects, is 
prepa^g for publication a series of Manuals descriptive of all the species 
of BritiA Insects. The first volume, containing the whole of the British 
Beetles, is nearly jceady. 
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Art. I ,—Observations on the Foulp of the Argonaut. By Madams 

Jeannette Power.’- 

Having for many years past devoted to natural science, and 
to enriching my cabinet with marine objects, the few hours 
to be spared jfrom domestic cares, for in fact few are the mo¬ 
ments fliatone of my sex and condition can enjoy in study,— 
the poulp of the argonaut specially fixed my attention, from 
so much having been said on the subject by naturalists. I 
have since been enabled to follow up a series of observations 
upon this cephalopod, which other naturalists cotdd not per¬ 
haps have done, for want of those opportunities and means 
with which I have been fully supplied. I therefore deemed 
it incumbent upon me to mahe careful inquiries on the most 
disputed points which regard the physiological condition of 
the animal, and consequently devoted myself for some years 
to an uninterrupted course of observations i and after repeated 
experiments, I have at last been able to obtain data which 
lead to very important results: first, by assuring myself that 
this mollusc is the constructor of the shell which it inhabits; 
secondly, by clearing up doubts with regard to the first de- 
velopement of its eggs; and, finally, by making known many 
new facts respecting its habits. I will therefore present to 
you. Gentlemen, after a short sketch of the state of zoological 
knowledge as regarded the Argonauta Argo when I commen¬ 
ced my experiments, an account of the method followed by 
me in my researches, and the physiological inferences dedu¬ 
ced from them. 

^ “ Osservazione fisiche sopra il polpo dell* Argonauta Argo, della Socia 
Correspondente Madame Jeannette Po-wer.” Read at the Meeting of 2eth 
November, 1836. From the xii. vol. of the Academy, Catania. 
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It has been a subject of much controversy amongst natu¬ 
ralists, whether the poulp of the argonaut really secretes the 
shell in which it is commonly found, or, like the Paguriy 
forces itself in after the proper inhabitant has been either 
driven out, devoured, or become naturally extinct. Indeed, 
whilst Lamarck, Montfort, Ranzani, &c. supported the former 
opinion, Blainville and others maintained as certain the lat 
ter; and this learned malacologist went so far as to assert that 
the animal of the argonaut was totally unknown ^—(^tALnimal 
tout-a-fait inconnu.”—^Manuel de Malacologie,’ p, 494”).— 
Prior to these the enlightened Abbe Olivihad stated, although 
he had not had the opportunity of seeing a living argonaut, 
that he was inclined to believe that a cephalopod might ea¬ 
sily form a calcareous shell like that of the argonaut, if another 
cephalopod, according to the observations of Martird, was the 
constructor of the heavy and chambered shell of the nautilus. 

The reasons which induced the opposers of this opinion to 
think the shell not the work of the poulp, were that its body 
had not a spiral conformation, and that it did not adhere to 
the shell, which bore no resemblance to the neighbouring 
parts of the inclosed animal, being regularly fizrrowed at the 
sides, and possessing a spiral convolution something like an 
anunonite, while notHng analogous was observed in the ani¬ 
mal, whose folds, when it withdrew into the shell, presented 
the appearance of anything but regular furrows. To these 
objections I will now reply, because I am glad to show at 
this time how Signor Poll, attentively scrutinizing the eggs 
of the argonaut, assures us that he saw the young sheE at¬ 
tached to the moEusc, and concludes that there is no longer 
room to doubt that the shell in which we see the argonaut is 
generated in the egg with the mollusc, and not merely inha¬ 
bited by it afterwards, as many believe. With all this, the 
observations of Poli do not appear to have entirely removed 
the doubts of the celebrated Baron Cuvier, who, not being 
willing to declare the opinion of Blainville erroneous, quali¬ 
fied it as exceedingly problematical. 

Such was the state of things wdth respect to the argonaut, 
when it occurred to me that the absence of experiments alone 
was the cause of such conflicting opinions, and that aE must 
be brought to Hght if attentive examinations were instituted 
on so important a subject. 

Determined on this undertaking, I weE considered the aim 
of my observations, which was to assure myself of the fact 
that the constructor of the argonaut shell was the cephalopod 
which inhabited it. In iMs case to become acquainted with 
the structure of this mollusc should be the first of my endea- 
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vours; to examine the relation of the mollusc with its shell 
the second; and the third to accompany it in its develope- 
ment from the egg through its entire growth. But how to 
prosecute so difficult a series of observations ? The Port of 
Messina, daily frequented by me in search of marine objects, 
offered opportunities and means which perhaps no other situ¬ 
ation could present. For this object I thought of cages, 
which were constructed under my (&ection; they were eight 
palms long and four broad, with a convenient interval (three 
or four lines) between the bars, which allowed the water to 
enter freely when placed in the sea, whilst the escape of the 
animal was prevented. I placed the cages in a shallow bot¬ 
tom in the sea near our citadel, in a spot where I could exa¬ 
mine them without disturbance. I inclosed in them a num¬ 
ber of living argonauts, which I took care to supply every 
two or three days with both naked and testaceous molluscs 
for food. Fortified with invincible patience, I never once 
thought of desisting from the undertaking, although many and 
many times my experiments met with no fortunate result.— 
It was only after several months that I succeeded in clearing 
up my doubts, and in seeing my researches crowned with 
success. 

With regard to the structure of the mollusc of the argonaut, 
as no one is ignorant of what authors have said on the sub¬ 
ject, it will not be out of place to recount what I have ob¬ 
served as singular, or not described by others, doubting that 
some essentM particulars in the history of this anim al may 
have escaped many naturalists. 

The cephalopod of the argonaut is furnished with eight 
arms, ha\dng on each two rows of suckers; the first two arms 
are more robust than the others, and should be so, because 
they serve as masts to support the sails, which, spread out, 
act before the wind as such. At the base they have, on the 
inferior sides, the double row of suckers like the other six ; 
but from the inferior row, at about an inch from the base in 
adults, a rather fturowed membrane begins to develope itself, 
which extends as far as the tip of the arm, and holding it 
bent, it can no longer follow the office of a rowing arm^ but 
as every one knows, it is employed by the anim^ as a sail. 
But here I am glad to observe that these sails (for so we will 
call them) attached to the sailing armsBie so large, that when 
turned backwards and pressed against the shell they can en¬ 
tirely cover and protect it. Thus, as far as I can conclude, 
the true office of these sails is exactly that of keeping them¬ 
selves applied to the shell at all times, m reser\^ for the mo¬ 
ment when the animal, coming to the surface of the water, 
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removes them, and spreading, raises them in the office of sails. 
In fact, the series of suckers of the sail-arms, when the mem¬ 
brane of the sails is wrapped about the shell, are placed ex¬ 
actly over the keel of it, in such a manner that each sucker 
corresponds to each point in which the ribs of the argonaut 
terminate until they reach the two margins of the spiral. 

Observation leads me to compare the sails of the argonaut 
with the two wings of the mantle of the Cy^rma^ not only 
from the manner in which they cover the shell, but because I 
have reason to believe that the formation itself of the shell 
results from a transudation by the membrane of the sails, 
the corrugations of which, in secreting the calcareous matter, 
may be the cause of the idbbed form of the shell. These may 
also serve as a means of retention of the animal in its shell 
during the movements of the mollusc, which, without all these 
furrows, might easily slip about from one side to the other. 

This consideration may weigh in obviating the difficulties 
of those who cannot imagine how a shell containing a cepha- 
lopod should present no resemblance with the folds of the 
animal compressed within it. For if they would consider it 
the result of a calcareous deposition of the membrane of the 
sails, they would find not only the series of little points cor- 
respondiug to the suckers, which adapt themselves to the keel 
of the spiral, but an explanation of the disposition of the ribs, 
and of tihe smooth and paper-like condition of all the shell. 
They have not all seen, I can frankly assert, how the argonaut 
appears when it has placed its sails over the shell; drawing 
alone can shew it, and ! have here annexed a figure which is 
a very good resemblance. 

The sail when spread out presents a silvery surface, speck¬ 
led with concentric circles of spots with a black spot in the 
middle, and surrounded with a beautiful gold colour; and 
this and the vicinity of the suckers along the keel and the 
spiral assume so vivid a purple colour that it approaches that 
of the lanthina. 

The mouth, the head, the bag, and the hranchim^ have not 
presented me with any particularity but what has been alrea¬ 
dy well described by naturalists, and which is common to the 
Sepia and Calamaries^ in these parts little differing from my 
argonaut However, as regards the funnel with which these 
cejffialopods are furnished, I believe I have two new obser¬ 
vations to offer. One is, that it holds the office of a pump or 
proboscis, rather than that of a funnel 5 and that the animal 
employs it, when swimming with its arms on the surface of the 
water, as a helm, elongating it in front of the widest part of 
the shell, at the same time that the spiral serves as a prow. 
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Reflecting on the deUcacy and fragility of the shell here 
treated of^ it seems strange to see them so rarely broken, and 
wishing to trace the cause, I set about touching one whilst its 
poulp was within; and taking it dexterously between my 
fingers to learn what degree of flexibility it would admit, 
I discoyered that it was extremely pliant, so much so as to be 
able to bring in contact the two extremities of the great curve 
without breaking it; and indeed, shells so fragile ought to 
possess this flexibility, in order that they should not conti¬ 
nually be liable to be broken to pieces by the restless and 
uninterrupted movements of their poiilps, as well as the shocks 
which they would be likely to sufler in the depths during a 
stormy sea. In this case it would prove very unfortunate for 
them, not being capable of forming an entire new shell, as 
will be observed afterwards. 

Having ascertained the flexibility of the above mentioned 
shell, wMLe the living animal was within it, I tried to assure 
myself whether such would be the case without it, and after 
having been exposed to the air for some time, I immersed some 
empty ones in fresh water, and at the end of three days found 
them as pliant and flexible as the first. 

As regards the connection between the animal and the shell 
in which it is housed, I have not found any ligament or mus¬ 
cle which connects them; while the sac is simply held by the 
turning of the end of the spiral, from which it may be easily 
separated; and it appears that the tight adhesion of the sac 
against the internal surface of the ribs of the shell is sufllcient 
to hold it attached. Moreover the external super-position of 
the sail-arms keeps the shell firmly npon the poulp. 

Passing on now to what it has been my fortune to observe 
with regard to the habits of this mollusc, I shall remark that 
in a state of natural liberty in the environs of Messina, and 
even in the port, the argonaut is to be found almost all the 
year, although in larger or smaller quantity. But I should 
say &eir true season to be during autumn, or September, Oc¬ 
tober, and November. It may be because the sea at that time 
brings them with the current of the Faro; or because that 
season is more favourable to them on account of certain ma¬ 
rine matters on which they feed; or finally because it may be 
the time of their fecundation. They are therefere seen most 
abundantly in the muddiest parts of the port, and exactly 
where the anchored boats are thickest among them. 

On observing any person, if they are on the surface of the 
water, they fold the sail-arms over the shell, and the rowing 
ones inside of it, and sink to the bottom. « 

If they are under water, by means of the tube, where ter^ 
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minate the excretory ducts of the ink-vessel, they throw the 
ink forth, like the rest of the cephalopods, in order to make 
the water turbid, and thus escape from the enemy by gaining 
time to hide in the mud. When still further pursued, whilst 
in the cage, they would make use of another stratagem, after 
having employed the first; this was to spirt a quantity of 
water by means of the tube, then tired, they would shrink 
into the shell, and withdrawing the sails, which are always 
folded over it, would spread them and cover it entirely, mak¬ 
ing it appear at first silvery, as I have before said, but an in¬ 
stant after along the suckers, over all the keel and spiral, a 
purple colour would spread, and the concentric circles of 
spots would appear spread over the two surfaces. 

During calm weather, and in quiet water, if not feeling 
themselves observed, they make a parade of their many beau¬ 
ties, rowing with full sails tinged with beautiful colours, and 
resting the extremities of the sail-arms on the two sides of the 
shell, or embracing the shell with them. It is then that their 
different movements and habits may be observed; but I was 
obliged to act with the greatest caution in order to enjoy this 
spectacle, for the creatures are extremely suspicious, and no 
sooner find themselves observed, than they let themselves fall 
to the bottom of the cage, and do not rise again for many 
hours; neither could I, like others, have become so assured of 
their habits in open sea, without the precautions taken by me, 
and from accidental observations. 

Sometimes when pressed by hunger, they would come al¬ 
most to the surface of the water, and when I offered them food 
would snatch it out of my hands, exhibiting great voracity. 

Although I have studied to learn whether these animals are 
of separate and distinct sex, I have not been able to make out 
more than that all those examined by me, and these were 
more than a hundred, were fiimished with eggs. I have 
thence concluded that they were hermaphrodites. But here¬ 
after I intend to make other careful anatomical researches on 
this subject, which at present I have not the opportunity to 
do- 


{To be continued.) 
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Art. ll. —On some Snow Crystals observed on the lAth of January, 

1838; By William Thompson, Esq., (V.P.), and Robert 

Patterson, Esq., Members of the Natural Histoiy Society of Bel¬ 
fast. 

At Belfast, on the 14th of January, 1838, about half an hour 
after noon, we remarked among some ordinary snow-flakes 
which, since the morning, had been falling very sparingly, 
some of the beautiful lamellar crystals which present so great 
a diversity of figure. We immediately hastened out of town, 
that we might have an opportunity of obseri'ing them undis¬ 
turbed, and for about an hour enjoyed this high gratification. 
They then ceased to fall, the day became fine, and no return 
of the phenomenon took place. 

With respect to the means of observation, we were very dif¬ 
ferently circumstanced fi:om Dr. Nettis, who states that he 
was “prepared, in the year 1740, to mike the most minute 
observations, and the most exact drawings in his power, of 
the most perfect figures of snow.”—(^PhiL Trans.’ 1755, p. 
645): and mentions the kind of microscope, and double con¬ 
vex glasses employed for this purpose. We were fiimished 
only with the ordinary pocket lenses, and consequently were 
unable to attain that minute accuracy which is so desirable. 
However, we most carefiiHy sketched the crystals, either as 
they fell, or lay undisturbed on pieces of wood or metal ex¬ 
posed to the weather; and thus secured representations of a 
considerable number. 

On the following day we had the pleasure of comparing 
and identifying nearly all our figures with those of Hooke, ^ 
Nettis, and Scoresby,^ but at the same time discovered that 
some which we had seen, had not been described or delineated 
by these authors. Nineteen distinct forms at least were 
distinguished; and when the limited period of our observa¬ 
tions is considered, in connection with the simple lenses em¬ 
ployed, we feel satisfied that under more favourable circum¬ 
stances, the number of figures might easily have been doubled. 

It was the opinion of Scoresby that the configuration of the 
crystals “ may be referred to the temperature of the air,” and 
in his table some (which we recognised) axe mentioned as 
haviug been observed at a temperature of 10°, and others at 
a temperature of 27.26°. From the circumstance of several 
distinct figures having been detected by us falling simultane¬ 
ously, it is obvious that a great diversity of form may be co¬ 
existent with the same degree of temperature, and of course 


^ ‘ Micrograpbia.’ 


® .‘Arctic Regions.’ 
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that a great range of temperature is not essential for the pro¬ 
duction of this diversity. Among the configurations we ob¬ 
served as identical with those of Scoresby, were two forms 
{Jigs. 59 and 69) which had only once fallen under his ob¬ 
servation. Dr. Nettis mentions that in one day and night 
^‘he observed fifteen, twenty, or more particles of snow diffe¬ 
rently formedand by the observations of eight days, viz., 
the 11th, 12th, 13th, 21st and 23rd of January, and the 6th, 
23rd, and 24tli of February, he was enabled to figure the 
ninety-one crystals published in connection with his memoir. 
The shower of crystals which we had the gratification of wit¬ 
nessing, would seem in comparison to have been peculiarly 
rich in diversity of figures.^ 

The size of our crystals may next be noticed. Scoresby 

1 The foUomng notice of their previous occurrence to me in England pre¬ 
sents a remarkable difference in this respect: since it was published I have 
not seen any record of these lamellar crystals having been observed in the 
British Islands. ‘‘ On the 22nd of March, 1833, when travelling outside a 
stage coach from London to Shrewsbury, and near to Daventry, the day 
being up to this time mild and calm, (the weather for some weeks previously 
had been excessively cold, with prevalent easterly and north-easterly winds), 
snow, of the loose lleecy kind common to the climate, began to fall, but 
mingled with it there appeared beautifully delicate lamellar crystals, of 
uniform transparency,having aspherical nucleus, from which sprang six and 
twelve radii, most exquisitely formed, all the rays on each species being 
equal, and not in a single instance deviating from the regularity of geome¬ 
trical proportion, as has on some occasions been observed. By far the 
greater number of these were of the former species, having six points radi¬ 
ating from a centre.” The figures 20 and 94 in the plates of snow crystals 
in Scoreshy^s ‘Arctic Regions’ represent both these crystals, the lines exhi¬ 
bited as extending from the centre of the latter not having been however 
visible to the naked eye.”—^Lond. & Ed. Phil. Mag. vol. v. p. 318. 

On this occasion two forms only of these crystals were observed, and it is 
considered by Scoresby that Nos. 93 and 94, each having twelve spines, ap¬ 
pear to be accidental varieties, and are produced probably by the correct 
application of two similar crystals upon each other. If this opinion be cor¬ 
rect, one normal kind only occurred, and merely the two forms having come 
under notice may seem to favour this idea; as may also the fact of the six 
being much more numerous than the twelve pointed ones. Opposed to this 
view however is the circumstance, that the twelve points on all I saw were 
placed at equal distances, as they axe figured by Scoresby, who does not 
state that he ever observed any irregularity in them: but if formed by the 
application of two six-sided crystals, why should not the points have occa¬ 
sionally appeared at irregular as well as regular distances? Of the two 
forms seen in England, No. 20, or the six-sided, only appeared on this oc¬ 
casion. Both days were alike calm; the wind on the former was north, 
with a point of east; on the latter south-east. 

Mr. Patterson was the first to observe the crystals at Belfast, and imme¬ 
diately hastened to inform me of the circumstance, when I Joined him, and 
ftom our imit^ ohservations the a3>ove article has been drawn up,—^W m. 
Thompson. 
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mentions that the largest crystsQ represented was -f, of an 
inch in diameter, the smallest Dr. Nettis remarks,— 

the natural size of most of the shining quadrangular parti¬ 
cles, and of the little stars of snow, as well the simple as the 
less compound ones, does not exceed the twentieth part of an 
inch.” ^ It is possible that there might have been very minute 
figures, which, from our manner of observation, may have es¬ 
caped our notice; but those which we did observe, and were 
able to identify, generally exceeded very considerably the 
sizes recorded by the above authors. To Jig. 39 of Nettis 
(No. 6 ? of Scoresby) he has attached a mark denoting the 
natural size. This is less than a line in diameter, and is con¬ 
sequently only one-third the size of some similar in form which 
came under our observation. Some of ours very considerably 
exceed the extreme size mentioned by Nettis, and equal the 
largest described by Scoresby; and their average diameter 
was such that the unassisted eye could discriminate the va¬ 
rious figures as they lay on a dark ground, and could even 
detect some of the varieties floating tiirough the air, their de¬ 
scent being slow in consequence of the calmness of the day. 
After falling they remained undissolved, retaining, from the 
freezing state of the atmosphere, their undiminished sharp¬ 
ness and perfection of figure, and continuing obvious to the 
most unpractised eye which should chance to fall upon the 
wood or metal on which they were conspicuously exhibited. 
Judging from their abundance in such situations, they con¬ 
stituted fiiUy one-third of what had fallen. 

It is worthy of remark that all the varieties figured by 
Hooke in his ^ Micrographia,’ published in 1665, or by Di. 
Nettis of Middleburgh, in 1740, and the whole of those ob¬ 
served by us, belong exclusively to the ^^lamellar,” or first of 
the genera into which they are divided by Scoresby. AH, 
with the exception of Nos. 5 and 19, were “ perfect figures,” 
and we may also add many instoces occur of mutilated 
and irregular specimens; some wanting two or three radii, 
and others having radii of different sizes and shapes,” We 
observed also that an excess instead of a deficiency of some 
of the parts occasionally interfered with the geometric accu¬ 
racy of the figures; a circumstance winch did not escape the 
minute accuracy of Dr. Nettis, who gives two representations 
(Nos. 57 and 84) of anomalous figures of snow,” of which, 
he adds, there is an infinite variety.” 

In the observations made by Mr. Hooke and in those by 
Dr. Nettis, on lamellar crystals, no information is conveyed 

' ^4.rct£c Regions/ vol. i. p. 431, ® * Phil. Trans.’ part i. 1756, p. 674. 

VoL. in.—No. 27. N. S. M 
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respecting the state of the atmosphere at the time any pecu¬ 
liar configuration was distinguished. Mr. Scoresby on the 
contraiy has referred almost eyery figure to jsl table, exhibit¬ 
ing the most obvious atmospheric phenomena at the time each 
crystal was observed. The portion of this table which relates 
to the varieties noticed by us, is here extracted for the conve¬ 
nience of reference in our remarks on the several forms here¬ 
after recorded. 


DATE. 

2 

THEBM. 

BAB. 

WINDS. 

REMABXS. 

SIZE. 

DIBECTION. 

FOBCE. 

1809 Apr. 15 

1 

21 

29.92 

N.N.E. 

Fresh gale 

Snow very profuse 

TjtOj 

May 2 

6 

10 

29.84 

N.N.E. 

do. 

Ddicate crystals floating in the ^ 


1 Apr. 17 


19 

29.81 

— 

_ _ 

A considerable quantity of snow 


May 1 

15 

12 

29.65 

N,E. 

Stronghreeze 

Occasional crystals deposited 


1 

20 

22 


— 

— - 

— 

No observations recorded 

Do. 

dr 

1816 Apr. 29 

24 

23 

29.95 

N.N.W. 

■ 

Mod. hreeze 

Small showers of fine crystals 

Tb 

1809 May 2 

38 

10 

29.84 

N.N.E. 

EVeshgale 

Delicate crystals floating m the air 


Apr. 15 

41 

21 

29.80 

N.NJ:. 

— 

Snow very profuse 


1817 May 61 

59 

69 

27.26 * 

29.80 

S.E. 

Fresh hreeze 

Various and beautiful figures vastly 
profuse 

i 

1810 Apr. 21 

95 

20 

29.67 

NJE. 

Strong gale 

Snow in considerable quantity 

tI 


State of the atmospliere as ohsewed at the Belfast Museum, Jan. 14th, 1838. 

0 A.M, Therm. 31.50. Bar. 29.95. Wind E.S.E. cahn.) Sky generally 

3 P^M. -32.95. -29.86. - S.E. „ | overcast. 

No. 1. This is identical with No. 1 of Scoreshy. In speaking of it he re¬ 
marks,—* It is the most general form met with. It varies in size 
from the smallest speck to J of an inch diameter. It seems in great¬ 
est profusion when the temperature approaches the freezing point.” 
This figure with its various modifications, forming No. 1 to 8 in our 
list, was by far the most abundant. Its size varied from 2 to 4 lines 
in ^ameter. Its radii, with their attendant ramifications, recal im¬ 
mediately to the mind die appearance of some vegetable productions. 
This idea occurred nearly two centuries ago to Hooke; who remarks, 
“there is a vegetable which does exceedingly imitate these branches, 
andfiiat is Eeam, where the main stem may he observed to shootout 
branches, and the stems of each of these lateral branches, to send 
forth collateral,” &c. 

No. 2. In this the lines diverging from each ray increase in length as they 
approach the extremity, so that those from the adjacent radii come 
nearly into contact. It does not appear among the numerous figures 
of Nettis or Scoresby. 

No. 3. lu this on the contra the lines gradually decrease as they approach 
the extremity, and the figure precisely resembles one given in Hooke’s 
Microgiaphia (the largest in the second line), except that the six ra¬ 
dii presented a more pointed appearance. 

No. 4. Here^e lines diverging from the radii were extremely irregular in 
length. It is not figured by the authors above referred to. 
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No. 5. Tliis had the peculiarity of possessing eight radii, the alternate ones 
little more than half the length of the others; all finely feathered; 
the diverging lines decreasing as they approach the extremity, as in 
figure 3. One only of this configuration was ohserved. It is not fi¬ 
gured in the worls before us. 

Nos. 6, 7, 8. These are identical with the representations given by Nettis, 
numbered 62, 78, 79. 

No. 9. Identical with No. 56 of Nettis, but less abundant than the preced- 
ing. 

No. 10. The spiml<B of this form (No. 6 of Scoresby, 39 ? of Nettis) were 
very few in number and about 2i lines diameter. 

No. 11, No. 10 of Scoresby is nearly but not precisely the form which we 
observed. In ours the radii, instead of maintaining a uniform thick¬ 
ness throughout their entire length, gradually expand as they ap¬ 
proach the terminating trefoil, and merge into the curves of that 
figure. They were few in number. Diameter 1^^ line. This was 
twice noticed by Scoresby: the thermometer in the first instance be¬ 
ing 19^ in the latter 10®^ 

No. 12. Identical with figure 15 of Scoresby. Few in number. Diameter 
2 lines. 

No. 13. No. 20 of Scoresby. One only observed by us. Diameter 1 j-line 
No. 14. Vide figures 22 and 29 of Scoresby. Neither of these conveys an 
accurate idea of the form indicated by our No. 14. It had the mar¬ 
gin and points opaque, the disk filmy and transparent, as in fig. 59, 
hut the points resembled those delineated in figure 22. Diameter 
about li line. 

No. 15. Here^ as in the preceding, it is necessary to combine two of Scores- 
by’s figures, to convey a correct idea of the smcula we mean to re¬ 
present. In this instance the radii were feathered as in figure 24, 
but terminated as in figure 15. One only was observed. Diameter 
2 lines. 

No. 16. This accords with figure 38 of Scoresby, and occurred to him at a 
temperatme as low as 10®. We observed but one specimen of this 
form; it was somewhat opaque. Diameter 2 lines. 

No, 17. A few spiculcB presented themselves differing from No. 41 of Scores¬ 
by in having three instead of two leaflets. Diameter about 2 lines 
No. 18. Fig. 69 of Scoresby. One of this form and opacity was remarked. 
Diameter about 2^ lines. 

No. 19. Two of Scoresby’s figure 95 were found united, forming by their 
union an irregular figure. 

The weather for some days previous had been jffosty, and 
the barometer gradually falling from about noon on the 12th 
inst. On the morning succeeding these observations there 
was snow, followed by showers of sleet, and at noon a heavy 
rain set in, which continued without intermission the remain¬ 
der of the day. 

Since the preceding observations were made we have found 
that snow crystals are not unfrequent in Ireland, although we 
are not aware of any published record of their occurrence.— 
The facts which have led to this conclusion may be briefly 
stated. * 
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After the crystals had been observed by us, we mentioned 
the matter to some friends, who, a few days afterwards, in¬ 
formed us that several had fallen about four miles from Bel¬ 
fast, on a lake then frozen over. On being shown Scoresby's 
figures, they identified several of them, and pointed out two 
pyramidal forms as particularly abundant. None of this con¬ 
figuration were noticed by us. 

Robert Ball Esq., of Dublin, informs us that he has occa¬ 
sionally observed them at Youghal and Dublin. 

On &e 18th of February, 1888, Mr. Patterson travelled by 
coach from Dublin to Belfast. Snow had been failing heavi¬ 
ly ail the morning, but had ceased before his arrival at Jones- 
borough. While stopping to change horses he found on the 
low stone wall which separates the road from the adjoining 
fields, a number of snow crystals such as he had formerly 
seen. A few hundred yards farther on, the ground was per¬ 
fectly free from snow, and continued so to Belfast. This 
partial fall was the precursor of the great snow storm which 
commenced on the 28rd of February, and for some days ren¬ 
dered many roads impassable. 

In the morning of March 23rd, at 8 o’clock, Mr. Patterson 
noticed at Belfast,.among many small compact particles of 
snow scattered over the street, several hexagonal crj^staJs, the 
same as before, and from one to three lines m diameter. On 
the little pools of water and ditches by the way-side towards 
the Botanic Garden, the crystals appeared to great advantage 
on the dark surface of the frozen water. 

The ensuing morning at 9 o’clock a very small number of 
snow crystals were falling. Immediately afterwards they be¬ 
came more loose and irregular, and in five minutes more be¬ 
gan to descend as a gentle rain. The sun then broke out, 
and an instantaneous change of temperature was apparent. 

Belfast^ March 1888. 

[The appearance of this article so many months subsequently to the date 
of its reception, has arisen from the circumstance of the original manuscript 
having been lost in passing through the twopenny post, and we were there¬ 
fore reluctantly obliged to give the authors the trouble of drawing out a 
second copy,—^En.] 
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Aet. 111.’—‘Monograph of the Genm Sciurus, with Descriptions of 
new Species and their Varieties, as existing in J^orth America .— 
By J. Bachman, D.D., President of the Literary and Philosophi¬ 
cal Society, Charlestown, South Carolina, &c. &c,* 

This genus includes many species, of which one or more ex¬ 
ist in the various portions of the globe, with the exception 
perhaps of New Holland. Sever^ of these are extensively 
diffiised, and, from the operation of climate and other causes, 
are subject to deviate into many varieties. This circumstance 
has given infinite perplexity to European naturalists, in de¬ 
signating the species existing in the warmer portions of 
the eastern continent Even the common squirrel of Europe 
{Sciuriis vulgaris) varies so much in colour in high latitudes, 
that a doubt has for a long time existed whether these varie¬ 
ties ought not to be regarded as true species. 

In designating the species of American squirrels, and in 
separating varieties from true species, a still greater difficulty 
presents itself. Some of these are scattered over a vast ter¬ 
ritory,—^presenting peculiarities of colour in various localities. 
The same species often differs considerably in size, varying 
also in summer and winter pilage. The skulls and teeth of 
most of the species present a striking similarity, nor do they 
differ very widely in habit. Much confusion has also crept 
into the accounts of different authors who have written on 
our American squirrels ; great uncertainty exists respecting 
the species alluded to, and all our monographs are acknow- 
ledgedly very imperfect. In attempting Jo throw additional 
light on this genus, I am far from supposing that I have no¬ 
ticed all the true species that may exist in our extensive and 
in many portions unexplored country; nor can I say with 
positive certainty that I have in every case been able to draw 
the line of separation between varieties and true species,— 
This difficult and perplexing task, however, has not been un¬ 
dertaken without due caution and carefiil examination. Se¬ 
veral hundred specimens, procured jfiom various portions of 
North America have been compared. Specimens of all the 
species, with the exception of the great tailed squiirel {Sci. 
macrourus^ Say), are in my possession. The latter also I had 
an opportunity of examining in the Philadelphia Museum.— 

> Communicated by the author. Specimens of neaiiy all the squirrels 
noticed in the present Monograph were exhibited by Dr. Bachman at the 
Zoological Society’s Meeting, Aug. 14th, 1838; and in the Society’s Pro¬ 
ceedings under that date a full abstract of the characters kL of the species 
is given; — Bd. 
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The species existing in Louisiana and in the territories bor¬ 
dering on Texas, require a more careful examination, and the 
vast and varied regions between the Rocky Mountains and 
the Pacific, and especially those portions bordering on the 
Mexican possessions, will no doubt present species not yet 
enumerated. 


Order RODENTIA. 

Genus Sciurus^ Linn., Erxleb., Cur., Geofir., Illiger. 

Eng. Squirrel* Gr. 'Ijcnsgog, Fr. EcureuiL Germ. Eichoriu 
Dental formula.—^Incis. §. Can. Grind. H or 20 or 22. 

Squirrels are distinguished by large inferior incisors much 
compressed; by long tails generally longer than the bo¬ 
dy, furnished with hairs arranged on the sides so as to re¬ 
semble a feather. The tail, when the animal is in a state of 
rest, is usually turned over the back and head, and partially 
conceals the body. AU true squirrels are destitute of cheek- 
pouches. They have on the fore feet four toes, with a short 
rudimental thumb, protected by a blunt nail. On the palm 
are five tubercles, three of which are situated at the roots of 
the toes, and two larger ones behind. The third toe firom the 
inner side is longer than the second, which distinguishes the 
squirrels firom the marmots and spermophiles. In the hind 
foot there are five toes, with four naked callous eminences on 
the sole at their roots. They have four large grinders on a 
side in each jaw; these are variously tuherculated. In young 
animals there is a small additional grinder above in firont, 
which, in many of the species, very soon drops out, hut in 
the majority of our American squirrels this fifth grinder is ei¬ 
ther permanent, or remains for more than a year. The mam- 
mm are eight in number, two of which are situated on the 
chest, and six on the sides of the belly. They produce firom 
four to six yoimg. 

The squirrel is admirably adapted to a residence on trees, 
for which nature has designed it. Its fingers are long, slen¬ 
der, and deeply cleft, and its nails very acute and gi*eady com¬ 
pressed. It is enabled to leap from limb to limb, and from 
tree to tree, clinging to the smallest twigs, and seldom miss¬ 
ing its hold. When this happens to be the case^ it preserves 
its mstiaclive habit of grasping in its descent at the first ob¬ 
ject which may present its^; or if about to fall to the earth 
it spreads itsefr out in the manner of the flying sqinrrel, and 
thereby presenting a greater resistance to the air, is enabled 
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to reach the ground without injury, and recovers itself so in¬ 
stantaneously that it often escapes the vigilance of the dog 
that watches its descent and stands ready to seize upon it at 
the moment of its fall. It immediately ascends a neighbour¬ 
ing tree, emitting very frequently a querulous bark, which is 
either a note of fear or of triumph. Although the squirrel 
moves with considerable rapidity on the ^ound, yet it rather 
runs than leaps; on trees however its activity and agility are 
surprising, and it is thus enabled often to escape from its ene¬ 
mies, concealing itself eventually either among the thick fo¬ 
liage,—in its nest,—or in the hollow of a tree. 

The squirrel usually carries its food to the mouth by the fore 
paws. Nuts and seeds of all kinds are secured between the 
ludimental thumbs and the iimer portions of the palms.-— 
When disturbed in this situation, it either drops the nut and 
makes a rapid retreat, or seizes it with the incisors and car¬ 
ries it to its hole or nest. 

All our species of this genus, as far as we have been able 
to become acquainted with their habits, build their nests ei¬ 
ther in the fork of a tree, or on some secure portion of its 
branches. The nest is spherical in shape, and is composed 
of sticks, leaves, the bark of trees, and various kinds of mosses 
and lichens. In the vicinity of these nests, however, they 
have a stiU more secme retreat in some hoUow tree, where 
they retire in cold or in very wet weather, and where their 
young are generally produced. 

Several species of squirrel collect more or less food during 
the abundant season of autumn, to serve as a winter store.— 
This hoard is composed of various kinds of walnuts {Juglans)^ 
hickories {Carya)y chesnuts, chinquepins, acorns, com, &:c., 
which may be found in their vicinity. The species however 
that inhabit the southern portions of the United States, where 
the ground is seldom covered with snow, and where they can 
always derive a precarious support from the seeds, insects, and 
worms which are scratched up among the leaves &c., are less 
provident in this respect; and of all our species the chicka¬ 
ree, or Hudson’s Bay squirrel {ScL Hudsonius), is by far the 
most industrious, and lays up the greatest quantity of food. 

In the spring the squirrels shed their hair, which is re¬ 
placed by a thinner and less furry coat 5 during summer the 
tails are narrower and less feathery than in autumn, when 
they either receive an entire new coat, or a very great acces¬ 
sion of fur; at this season also the outer surfaces of the ears 
are more thickly and prominently clothed with frrr than in the 
spring and summer. 

Squirrels are notorious depredators on the Indian com fields 
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of the planter, consuming great quantities of grain, and, by 
tearing off the busks, exposing an immense number of ears to 
the mouldering influence of the dews and rain. 

The usual note emitted by this genus is a kind of tremu¬ 
lous querulous bark, not very unlike the quacking voice of a 
duck. Although all our larger squirrels have shades of differ¬ 
ence in their notes, which will enable the practised ear to de¬ 
signate the species even before they are seen, yet this differ¬ 
ence cannot easily be described by words. Their bark seems 
to be the repetition of a syllable five or six times,—quack- 
quack-quack-quack-qua,—commencing low, and gradually 
raising its voice, and ending with a drawl on the last letter in 
the syllable. The notes however of the smaller Hudson’s 
Bay squirrel, and its kindred species existing on the Rocky 
Mountains, ^ffer considerably from those of the larger squir¬ 
rels ; they are sharper, more rapidly uttered, and of longer 
continuance; seeming intermediate between the bark of the 
larger squirrels and die chipping calls of the ground squir¬ 
rels {Tamias), The bark of the squirrel may be heard occa¬ 
sionally in the forest during all hours of the day, but is more 
common in the morning and afternoon. Any sudden noise, 
or the distant report of a gun, is almost certain, during favor¬ 
able weather, to he succeeded by the barking of the squirrel. 
This is either a note of playfiilness or of love. During such 
times it seats itself for a few moments on the limb of a tree, 
—elevates its tail over its hack towards the head, and bend¬ 
ing the point backwards continues to jerk its body and elevate 
and depress the tail at the repetition of each successive 
note. Like the mocking bird and the nightingale, however, 
the squirrel no sooner begins to sing, (for to Ms own ear at 
least Ms voice must be musical), than he also commences 
skipping and dancing. He leaps playfully from limb to limb, 
sometimes pursuing his rival or Ms mate for a few moments, 
and then reiterating with renewed vigour Ms querulous and 
monotonous notes. 

One of the most common habits of the squirrel, with wMch 
a mysterious instinct has favoured it to conceal itself from the 
prying eyes of its enemies, is that of circling around the tree 
OB the opposite side, so as completely to evade the sight; 
hence it is almost essential to the sportsman’s success, that 
he should be accompanied by a second person, who, in walk¬ 
ing slowly round the tree on which the squirrel hs^ been seen, 
causes ham to move to the side where tihe gunner is silently 
stationed. When the squirrel has been seated on a limb at 
the approach of man, and fancies himself undiscovered, he 
immediately depresses Ms tafl, and extending it along the 



MONOGRAPH OF THE GENUS SCIURUS. 


117 


litnb beMnd bim, presses his body so closely to the branch, 
that he frequently evades the most practised eye, and is thus 
enabled to escape. 

Notwithstanding the agility of the squirrel, man is not his 
only nor even his most formidable enemy. The owl makes a 
firequent meal of those species which continue to seek their 
food late in the evening and early in the morning. Several 
Mnds of hawk, especially the red-tailed {Falco horealis)^ and 
the red-shouldered {FaL lineaius)^ pounce upon them by day. 
The black snake, rattlesnake, and other species, have the 
means of entrapping them; and the ermine, the fox, and the 
wild cat are incessantly exerting their sagacity in lessening 
their numbers. 

1. Fox Squirrel. Sciwus capistratiis. 

Sciurus capistratus ; Bose, 'Ann. du Mus.’ vol. i. p. 281. 

- vulphius ? Linn. Ed. Gmel., 1788. 

- niger; Catesby. 

Black Squirrel; Bartram’s Travels in North America. 

Sciurus capistratus; Desm. 'Mammalogie/ p. 332. 

- variegatm; Desm. 'Mammalogie,* p. 333. 

- capistratus; Cuv. 'Eegne Animal,’ vol. i. p. 193. 

Fox Squirrel; Lawson’s Carolina, p. 124. 

Sciurus capistratus; Harlan. 

-— vulpinus; Godman. 

Essent. Ch 4R.—Size large; tail longer than the body; hair coarse, 
ears and nose white: subject to great varieties in colour. 

This is the largest and most interesting species of this ge¬ 
nus found in the United States; and although it is subject 
to great varieties of colour, which has occasioned no little 
confusion in the creation of several nominal species, yet it 
possesses several striking and uniform markings by which the 
species, through all its varieties, may be distinguished at a 
glance firom any other. 

Dental formula.—^Incis. Can. Grind. —^20. 

Although I have given to this species hut four grinders on 
each side in the upper jaw, and which peculiarily applies to 
nearly all the specimens that may be examined, yet in a very 
young animal obtained on the 5th of April in South Carolina, 
and which had apparently left the nest but a day or two, I 
observed a very minute, roxmd, deciduous, anterior'grinder on 
each side. These teeth however must be shed at a very early 
Vol. in.—^No. 27 . x. s. n 
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period, as in two other specimens obtained on the 20th of the 
same month, they were entirely wanting. The teeth of all 
our squirrels present so great a similarity that it will be found 
impossible to designate the species from these alone, without 
referring to other peculiarities which the eye of the practical 
naturalist may detect. In young animals of this species, the 
tuberculous crowns on the molars are prominent and acute; 
these sharp points however are soon worn off, and the tuber¬ 
cles in the adult are round and blimt. The first molar in the 
upper jaw is the smallest, and is triangular in shape; the se¬ 
cond and third are a little larger and square; and the poste¬ 
rior one, which is about the size of the third, is rounded on 
its posterior surface. The upper incisors, which are of a deep 
orange colour anteriorly, are strong and compressed, deep at 
their roots, flat on their sides; in some specimens there is a 
groove anteriorly, running longitudinally through the middle, 
presenting the appearance of a double tooth,—^in others this 
groove is wanting. In the lower jaw the anterior grinder is 
die smallest,—the rest increase in size to the last, which is 
the largest 

Fonn, —Nose obtuse; forehead slightly arched; whiskers 
black, a little longer than the head; ears rounded, covered 
with short hairs on both surfaces; there is scarcely any pro¬ 
jection of the fur beyond the outer surface, as is the case in 
nearly all the other species; the hair is very coarse, appear¬ 
ing in some specimens geniculate; tail broad and distichous; 
legs and feet stout, and the whole body has more the appear¬ 
ance of strength than of agility. 

" Colour. —^In the grey variety of this species, which is, as 
far as I have observed, the most common, the nose, extend¬ 
ing to within four or five lines of the eyes, the ears, feet, and 
belly, are white; forehead and cheeks brownish black; the 
hairs on the back are dark plumbeous near the roots; then a 
broad line of cinereous; then black, and broadly tipped with 
white, with an occasional black hair interspersed, especially 
on the neck and fore-shoulder, giving the animal a light grey 
appearance ; the hairs in the tail are, for three fourths of &eir 
length, white from the roots, then a ring of black, with the tips 
white. This is the variety given by Bose and other authors 
as Sciurus capistratm. 

Second variety; the ila^ck fox squirrel. Nose and ears 
white, a few light-coloured hairs on the feet, the rest of the 
body and tail black; there are occasionally a few white hairs 
in the This is the original black sqniirel of Catesby and 
Bartram, {ScL niger). 
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Third variety. Nose, mouth, under jaw and ears, white ; 
head, thighs, and belly, black; back and tail dark grey.— 
This is the variety alluded to by Desmaxest, ^Ency. Method.’ 
—Mammalogie, 833. 

There is dso a fourth variety^ which is very common in 
Alabama, and also occasionally seen in the upper districts of 
South Carolina, and has on several occasions been sent to me 
as a distinct species. The ears and nose, as in all the other 
varieties, are white. This indeed is a permanent mark, run¬ 
ning through all the varieties, by which this species may be 
easily distinguished. Head and neck black; back a rusty 
blacMsh brown; neck, thighs, and belly bright rust colour; 
tail annulated with black and red. This is the variety erro¬ 
neously considered by the author of the notes on McMurtrie’s 
translation of Cuvier (see vol. i. Appendix, p. 433) as the 
Sciiirus rufiventer. 

The three first varieties noted above are common in the 
lower and middle districts of South Carolina; and although 
they are known to breed together, yet it is very rare to find 
any specimens indicating an intermediate variety. Where 
the parents are both black, the young axe invariably of the 
same colour; the same may be said of the other varieties: 
where on the other hand there is one parent of each colour, 
an almost equal proportion of the young are of the colour of 
the male the other of the female. On three occasions I had 
opportunities of examining the yoimg produced by progeni¬ 
tors of different colours. The first nest contained four,—two 
black and two grey; the second, one black and two grey; and 
the third, three black and two grey. The colour of the young 
did not, in a majority of instances, correspond with Aat of 
the parent of the same sex; although the male parent was 
black, the young males were firequently grey, and vice versa. 

Dimensions of the fox squirrel.— 

IN. UN, 

Length of head and body.«*14 5 

Ditto of tail, {vertebra) .12 4 

Ditto of tail to the tip.15 2 

Ditto of palm and middle fore claw. 1 9 

Ditto of sole and middle hind claw.2 11 

Ditto of fur on the back.....8 

Height of ear posteriorly..... „ 7 

Geographical distrihutimi. —This species is said to exist 
sparmgly in New Jersey: I have not observed it farther north 
than Virginia, nor could I find it in the mountainous districts 
of that state. In the pine forests of North Carolina it be¬ 
comes more common. In the middle and maritime districts 
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of South Carolina it is almost daily met with, although it can¬ 
not be said to be an abundant species anywhere. I have al¬ 
so seen it in Georgia, and have received specimens from Mid¬ 
dle Florida and iUabama. 

Habits ,—^Although there is a general similarity of habit in 
all the species of Sciunis^ yet the present has some pe¬ 
culiarities which I have never noticed in any other. The fox 
squirrel, instead of preferring the rich low lands, thickly 
clothed with timber, as is the case with the Carolina grey 
squirrel, is seldom seen in such situations, but prefers ele¬ 
vated pine ridges, where the trees are not crowded near each 
other, and where there is an occasional oak or hickor}" inter¬ 
spersed. It is also frequently found in the vicinity of rich 
valleys, to which it resorts for the nuts, acorns, and chinque- 
pins [Castanea pumila) which such soils produce. In some 
aged and partially decayed oak, this squirrel finds a safe re¬ 
treat for itself and mate. A hollow tree of this kind is sufll- 
cient for its purpose; if nature has prepai-ed a hole for it, it 
occupies it; if otherwise, it finds no difficulty in gnawing a 
hole,—sometimes several,—^for its accommodation. The tree 
itself is however, in all cases, hollow, and it only gnaws 
through the outer shell in order to find a residence, which re¬ 
quires but little labour and sldll to render it secm-e and com¬ 
fortable. At other times it takes possession of the deserted 
hole of the ivory-billed woodpecker {Ficus principalis ).— 
The summer duck too is frequently a competitor for the same 
residence; contests for possession occasionally take place 
between these three species, and I have gener^y observed, 
that the tenant that has already deposited its eggs or young 
in such situations is seldom ejected. The male and female 
summer duck unite in chasing and beating with their wings 
any squirrel that may approach their nests, nor are they idle 
with Aeir bills and tongues, but continue biting, hissing, and 
flapping their wings until the intruded is expelled. On the 
other hand, when the squirrel has its young in the hole of a 
tree, and is intruded on either by a woodpecker or a summer 
duck, it immediately rushes to its hole, and after ha\ing en¬ 
tered, remains at the mouth of it, occasionally protruding its 
head, and with a low and angry bark keeps possession until 
the intruder, weary of the contest, leaves it unmolested.— 
Thus, nature imparts to each species additional spirit and 
vigour in defence of its young; whilst at the same time the 
intruder on the possession of others, as if conscious of the 
injustice of his acts, evinces a spirit of pusillanimity and 
cowardice. - 

In the vicinity of this permanent residence of the fox squir- 
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rel, several nests, composed of sticks, leaves, and mosses, 
axe usually seen on the pine trees. These are seldom placed 
on the summits, hut in &e fork of a tree, and more frequently 
where several branches unite to afford a sure resting-place to 
these nests. This may be called their summer home, for it 
seems to be occupied only in fine weather, and is deserted 
during wintry and stormy seasons. 

The breeding season is in December and January, when 
the male chases the female for hours together on the same 
tree, running up one side and descending on the other, fol¬ 
lowing her from one branch to the other, making at the same 
time a low guttural noise that can scarcely be compared with 
the barking notes which they utter on other occasions. The 
young are produced from the beginning of March, and some¬ 
times earlier, to April. The nests containing them which I 
have had an opportunity of examining, were always in hol¬ 
low trees. They receive the nourishment of the mother for 
four or five weeks, when they are left to shift for themselves, 
but continue to reside in the vicinity of, and even to occupy, 
the same nests with their parents, till autumn. It has been 
asserted by several planters in Carolina, that this species has 
two broods during the season; as far however as my person¬ 
al observations have enabled me to judge, I have been led to 
believe that they have no other product than that of early 
spring. 

The food of this species is various; besides acorns and the 
different kinds of nuts, its principal subsistence for many 
weeks in autumn is on the fruit exti’acted from the cones of 
the pine, especially that of our long-leaved pitch pine {Pinus 
paluiitris). Whilst the green coin is yet in its milky state, 
the fox squirrel makes long journeys to visit the fields, and 
for the sake of convenience frequently builds a temporary 
summer-house in the vicinity, in order to share with the little 
Carolina squirrel and the crow a portion of the delicacies and 
treasures of the husbandman; where he is also exposed to 
the risks incurred by the thief and plunderer; for these fields 
are usually guarded by a gunner, and in this way thousands 
of squirrels are destroyed during the green com season. It is 
doubtful whether the fox squirrel lays up any winter stores, 
There appears to be no food in any of his nests, nor does he. 
like the red squirrel [Sciurus liudsonius)^ resort to any hoards 
which, in the season of abundance, were buried in &e earth 
or concealed under logs and leaves. During this season he 
leaves his retreat but seldom, and then only for a short time, 
and in fine weather in the middle of the day. Jle has evi¬ 
dently the power, like the marmot and racoon, of being sus- 
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tamed for a considerable length of time, without much suffer¬ 
ing, in the absence of food. When this animal makes his 
appearance in the winter, he is seen searching among the 
leaves where the wild turhey has been busy at work, and 
gleaning the refose acorns which have escaped his search ; at 
such times also this species does not reject worms and insects 
which he may detect beneath the bark of fallen or decayed 
trees. Towards spring he feeds on the buds of the hickory, 
oak, and various other trees, as well as on several kinds of 
roots, especially of the wild potato. As the spring advances 
farther, he is a constant visitor to the black mulberry tree 
[iMorus riihra)^ where he finds a supply for several weeks.— 
From this time till winter the Suits of the field and forests en¬ 
able him to revel in abundance. 

Most other species of this genus when alarmed in the woods 
immediately betake themselves to the first convenient tree 
that presents itself,—^not so with the fox squirrel. When he 
is aware of being discovered whilst on the ground, he pushes 
directly for a hollow tree, which is often a quarter of a mile 
distant, and it requires a good dog, a man on horseback, or a 
very niimer, to induce him to alter his course, or com¬ 
pel him to ascend any other tree. 'When he is silently seated 
on a tree, and imagines himself unperceived by the person 
approaching him, he suddenly spreads himself flatly on the 
limb, and gently moving to the opposite side, often by this 
stratagem escapes detection. 'When however he is on a small 
tree, and is made aware of being observed, he utters a few 
querulous, barking notes, and immediately leaps to the ground 
and hastens to a more secure retreat. If overtaken by a dog 
he defends himself vrith great spirit, and is often an over¬ 
match for the small terriers which are used for the purpose of 
treeing him. He is very tenacious of life, and an ordinary 
shot gun, although it may wound him repeatedly, will seldom 
bring him down from the tops of the high pines to which he 
retreats when pursued, and in such situations the rifle is the 
only certain enemy he has to dread. 

This squirrel is seldom seen out of its retreat early in the 
mornings and evenings, as is the habit of the other species. 
He seems to be a late riser, and usually makes his first appear¬ 
ance at 10 or 11 o’clock, and retires to his domicile long be¬ 
fore evening. He does not appear to indulge so frequenfly in 
the barking propensities of the genus as the other and small¬ 
er species. This note when heard is not very loud but hoarse 
and guttural. He is easily domesticated, and is occasionally 
seen in cages, but is less active and sprightly than the small¬ 
er species. 
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As an article of food the fox squirrel is apparently equally 
good with any other species, although I have observed that 
the little Carolina squirrel is usually preferred, as being more 
tender and delicate. Where however squirrels are very abun¬ 
dant, men soon become surfeited with this kind of food, and 
in Carolina, even among the poorer class, it is not generally 
preferred. 

This species, like all the rest of the squirrels, is infested 
during the summer months with a troublesome larva^ which, 
fastening itself on the neck or shoulders, must be very annoy¬ 
ing, as those most affected in this manner are usually poor, 
and their fur appears thin and disordered. It is however less 
exposed to destruction from birds of prey and wild beasts 
than the other species. It leaves its retreat so late in the 
mornings and retires so early in the afternoons, that it is wholly 
exempt from the depredations of owls, so destructive to the 
Carolina squirrel. I have seen it bid defiance to the attacks 
of the red-shouldered hawk {Falco lineatm)^ the only abun¬ 
dant species in the south, and it frequents those high grounds 
and open woods where the fox and wild cat seldom resort, 
during the middle of the day, so that man is almost the only 
enemy it has to dread. 


{To he continued.) 


Art. IV— On the Anatomy of the Lamellibranchiaie ConcMferous 
Animals. By Robert Garner, Esq. F.L.S. 

(Continued from Vol. ii. n. s. page 583 ). 

With respect to the chemical composition of the shells of 
Bivalves little has been done. Hatchett^ found them to con¬ 
sist of carbonate of lime, and animal matter. In the oyster 
shell Vauquelin^^ noticed animal matter, carbonate and phos¬ 
phate of lime, carbonate of magnesia, and oxide of iron. The 
earthy matter has commonly more or less of crystalline struc¬ 
ture, and the membranes which support it, have, when freed 
by a weak acid from the earthy matter and viewed with a lens, 
a regular reticulated appearance.^ The earthy matter is de¬ 
posited in these membranes, which are themselves merely 
indurated mucous transudations. The colorations of the 
shells are various. Chemists have not ascertained the nature 


* Home, Lectures. 


Malacologie. 


® Poli. 



124 


ANATOMY OF THE LAMELLIBHANCHIATA. 


of tins colouring matter. From its easy destructability it bas 
been supposed not to be of a m ineral nature. ^ The coloured 
markings on the external surface of the valv^es are of various 
forms ; they are dependant upon the disposition of the veins 
of the manfle; they are often interrupted from the cessation 
of the secretion at certain periods. The internal stains some¬ 
times seen, and which pervade the whole thickness of the 
shells, are produced by the contact of an excreting venous 
organ,®- destined to throw off the redundant colouring and 
earthy matter, &c., and from its secretion the foot and extre¬ 
mities of the tubes also are often brilliantly stained. Light 
has an effect on this coloration; when one valve is fixed, or 
is constantly buried in the sand, the other, being most exposed, 
is most coloured; and such species as live immured in the 
interior of rocks, wood, &c., are commonly destitute of colour. 

The articulation of the valves, one with the other, presents 
an infinite variety. The elastic substance, or cartilage^ is 
so placed, as to be compressed when the valves are closed by 
the muscles ; and, regaining its original state when the mus¬ 
cular force ceases, to open the shell. In addition to the car¬ 
tilage, a ligament frequently adds to the security of the hinge. 
These two may be conjoined or not. The carnage is often 
divided. In Perna it is perfectly so, the portions being situ¬ 
ated in parallel grooves. In Area, &c., the portions are con¬ 
joined at the point of the beak and ^verge from it. The 
former appears to be the divided elongated cartilage seen in 
the gener^ity of the Dimyaria ; the latter the divided verti¬ 
cal cartilage, common in the Monomyaria. The cartilage is 
composed of laym*s like the shell, being secreted, when inter-r 
nal, in a corresponding sac of the mantle, or, when external, 
by a glandular prominence of it from a set of minute glands. 
The former is the case in the Pecteii, Spondylus, &c., the 
latter in the Anadonta, Bucardiiim, &c. In the former case 
the layers are deposited from below; in the latter from behind. 
There is no case in which the cartilage is before the beaks, 
unless, as in the Area, it is divided and divergent. In all 
cases, the cartilage must have its commencement apparent 
at the very beaks of the valves, unless eroded, as it is in Os- 
trea, GrypJma, &c. This disunion of the cartilage may take 
place more from one valve than the other, as is seen in some 
species of the last named genus, causing the great length of 

^ Iodine and ’bronune have been found in these shells. Is either of 
them concerned in the coloration ? 

- Not of th€“ Iher, as supposed hy Blainville. 

® Gray has shown the dMnetion between the cartilage and the ligament, 
‘ Zoolog. Journal,’ vol. 1. 



ANATOMY OF THE LAMELLIBRANCHIATA. 


V2o 


the beak in the lower valve. The situation of the ligament 
is various ; in the Pecten it unites the ears of the valves; in 
the Area it is stretched over the wide space between the 
beaks ; it unites the edges of the valves anterior to the beaks, 
or is spread over the lun ule in many other Dimyaria. When 
as in the Bucardhim^ &€., the cartilage is external, and con¬ 
vex and prominent above, its compression does not happen 
from the pressure of the valves, as is the case with the species 
with internal cartilages, but from the bending of it upon itself. 
The elastic substance of the cartilage of this conformation 
differs from that of the Pecten^ &c., by its containing a por¬ 
tion of carbonate of lime in its composition. 

The hinge is likewise commonly furnished with teeth, often, 
as in the Trigonia^ of most regular conformation; developed 
for the pm’pose of preventing the sliding of the valves upon 
each other; fitting between their fellows of the opposite side 
with great harmony. The teeth are wanting or weak when 
there is great strength of muscle or cartilage; when the irre¬ 
gularity of the edges of the valves prevents sliding motion; 
when the shell is small, flat and polished, and hence little 
exposed to violence; or when the hinge and cartilage are 
long. They are, however, very numerous in the long hinge 
of the Arcaceay compensating for the weakness of the carti- 
lage. 

From the superior and posterior situation of the cartilage 
in many bivalves, the anterior and inferior part of the shell 
opens widest when the ligament acts, and from this part the 
foot commonly protrudes. Wlien the foot protrudes inferi- 
orly, the cartilage is in the middle of the dorsal edge. 

in those genera which have gaping shells and long fleshy 
syphons, the cartilage is internal and situated on a projecting 
process of one of the valves ; by such a disposition the sheU 
is not readily quite closed nor much opened. The shell is 
only allowed to be opened widely when the lobes of the man¬ 
tle unite to a small extent; as is done by the internal carti¬ 
lage of many of the Monomyaria^ 

Wben the foot is of a compressed form, from the position 
of the ligament and cartilage, one on each side the beaks, 
much motion is not provided for. When, as in the Arca^ the 
foot is thick, we see in the linear hinge and in the remoteness 
of the beaks, a provision for the considerable opening of the 
valves by that organ, and in some species the valves them¬ 
selves are gaping inferiorly for its exsertion. Besides the 
teeth, the Osteodesma has a loose calcareous piece at the 
hinge, before the internal ligament. In the Pliglades there 

VoL. III.— No. 27, N. s. o 
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is no cartilage;^ but a process of the mantle overlaps the 
beaks of the valves, and secretes a calcareous plate upon them. 
This reflected portion of the mantle covers the anterior mus¬ 
cle, which here goes from beak to beak; in the calcareous 
plates in the P. dactylusy without the insertion of the muscle, 
is an external row of large and an internal one of small cavi¬ 
ties, into which are inserted corresponding fimbriations of the 
reflected portion of the mantle. This fleshy process is pro¬ 
tected and covered by several thin calcareous plates, imbed¬ 
ded between it and the cuticle: there are four of these in the 
P. dactylus^ but one in the P. candklusy P. concddes, &c. 
There are likewise two spoon-like processes in the interior of 
the valves, below the beaks ; secreted in two reflections of 
the mantle, and giving attachment to a few of the fibres of 
the foot. The Teredo has the valves joined by muscular 
fibres alone, as has the Myastropha. The teeth are of infi¬ 
nite diversity, in shape and position, and merit a more minute 
examination than they have hitherto had.^ 

MUSCULAR SYSTEM. 

Many of these animals are immoveably fixed to the spots 
on which they are found. The oyster, for instance, in the 
young state, secretes the calcareous matter of the left valve 
on rocks, &c., and only ceases to do so when a firm attach¬ 
ment is formed. Other species are attached by a set of homy 
filaments called the byssus. This is fomedfrom the secretion 
of a bilobed gland, situated within the base of the foot. This 
gland, of which the existence is erroneously denied by Blain- 
ville, is of a brown granular appearance; it may readily be 
found in the Mytilus or Modioluy lying upon the nervous 
ganglion of the foot. Its duct opens into tiie bottom of the 
groove situated on the posterior surface of that organ. Its 
flmd secretion is moulded in this groove, and the thread, 
which rapidly hardens, is fastened at one end to the tendi¬ 
nous base of the foot, and at the other, by an expanded ex¬ 
tremity, to the rocks to which the animal adheres. On rocky 
shores we see how firmly and immoveably the common 
muscles are bound by these threads. The Modiola discors 
fixes itself to the cartilaginous tunics of Phallusia and other 
Tunicatay and becomes biiried in them, the anal extremity 
only projecting. Some species of Pecten axe fixed by the 
spinous processes of their valves, some by a byssus, while 

^ In the P. however, die author finds one, between the two 

small spinous processes. 

- See a paper on the hinge of Bivalves by Wood, ‘ Linn. Trans.* vol. 6. 
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others, as the P. 7naximus^ have the convex valve commonly 
buried in the sand. These free species of Pecten swim and 
leap by striking the water with their valves, closed by the 
action of the voluminous adductor muscle. It is evident in 
opening an oyster how powerful this muscle is; in the Pec- 
ten it is much more so. The principal organ of locomotion, 
however, in these animals is the foot. The Monomyaria 
have it little developed, some, as the oyster, having no trace 
of it; and in them it seems of little use as an organ of loco¬ 
motion. When present in them it is of a cylindrical figure, 
expanded at the extremity as in Lima^ Pecten^ &c. In the 
Spondylm^ from its terminal disk a filament depends, at the 
extremity of which is a small oval body. In these genera a 
long slender muscle arises from the upper part of the left 
valve, and is inserted into this organ, bending it when in 
action, up to the mouth. The byssus, according to Cuvier, 
is present in the Perna and Malleus; in one species of Lima 
the author does not find it, though Blainville and Cuvier also, 
correctly says it is present in another. It exists also in the 
Avicula, Pinna, Lithodomm, Byssomya, &c. The foot, 
which moulds it, receives several pairs of muscles, originating 
from the valves, at different points, and inserted into its base. 
In the Pecten and the other Monmnyaria, there is but one 
adductor muscle. In Avicula, Pinna, Mytilus, &c., another 
is added at the anterior part of the shell; in them, however, 
yet small. In Lithodomus the anterior one is become equal 
to the other; in some species of Solen it is much the larger 
of the two. These muscles pass directly fi*om one valve to 
the other, and are the antagonists to the force of the elastic 
cartilage. The foot, in the Dimyaria, varies in its form, and 
is occasionally very large. It has circular, longitudinal and 
oblique fibres, and is attached to the valves by two or more 
pairs of muscles as mentioned above. In Area it has a homy 
substance at its lower part, analogous to the byssus of other 
genera. In Nuciila it is tentacular at its lower circumference. 
-In the Unio it is large, oval, and slightly compressed laterally, 
with anterior and posterior retractile muscles; and there is 
an orifice at its posterior extremity, by which the animal can 
distend it with water; as is the case in a greater degree in 
others, as the Soletu In the Cyclas it is elongated, compress¬ 
ed and blunt; in the Cardium round, and bent at a right 
angle in the centre, and pointed at the extremity. In the 
Mactra it is very long, large and lanceolate. It is broadly 
lanceolate in TelUna, Psammohia, &c.; larger and falciform in 
Donax, It is securiform and rather expanded h^low in Pec- 
tunculus ; of the same outline, but sharp inferiorly, in the 



128 


ANATOMY OF THE LAHELLIBEANCHIATA. 


orbicular species of Venm. In Myuy Thracia, Corbxda^ Pan- 
dora^ &C .5 the muscular part is very small, projecting through 
a small opening of the mantle. It is something like the hu¬ 
man foot in Chama; very long and attenuated in Loripes.^ 
It is club-shaped in Soleii; in Pholas^ small, short and 
rounded. The extremity of a cartilaginous body, to be de¬ 
scribed hereafter, is contained within this organ; and seems 
to add to its elasticity and resilience. By the action of this 
foot these animals can bore with great facility in the sand, 
where some are found at considerable depth; they can, like¬ 
wise, accomplish a quick progression, by using it as a hook, 
or pushing themselves forwards by its means; they also swim 
on the surface of the water, by expanding it into a concave 
dish; and climb perpendicular smfaces, by fixing its extre¬ 
mity like a sucker.^ Some species have the power of secret¬ 
ing air into two sacs of the mantle, attached to the excretory 
organs, by which their specific gravity is dimini shed, and 
they readily change their situation at the ebb and flow of the 
tides. The edge of the mantle is muscular; in some genera 
it is strongly adhesive to the shell; in others loose, and car 
pable of being considerably retracted by means of distinct 
bimdles of muscular fibres, attached to the valves at some dis¬ 
tance from their edge, as is the case in Pecten^ Pinna^ &c. 
In Lima^ Pecten^ SpondylitSj &c., its margin is furnished with 
long tentacles ; and in the two latter we see, at regular dis¬ 
tances on this margin, small ocelli^ looking in the fresh ani¬ 
mal like so many emeralds, from their green colour and great 
brilliancy. Each of these ocelli possesses a cornea, lens, cho¬ 
roid, and nerve: they are without doubt organs of vision.^ 
There is, likewise, in these animals, a muscular flap at the 
edge of the mantle, apparently for the purpose of preventing 
the escape of the water. When the syphons are developed, 
a strong muscle takes its origin from the impression seen in 
many shells at the posterior part of the internal surface, and 
is inserted into them. The external fibres of these tubes are 
circular, the internal longitudinal; they are very contractile. 
In the Anomia we find J&e ordinary muscle of the Monom^- 
aria; also another which originates chiefly from the convex 
valve, and is inserted into the operculum. This latter like¬ 
wise receives a bundle of fibres from the articulating process 


1 Poll. 

* Bose says the Fctiw genus comes to the surface, using one valve as a 
boat and the ot^jer as a sail Kirby, ‘Bridgewater Treatise.* 

» See PolL 
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of ihe flat yalve, and sends others to the foot and mantle. * 
NEEVOUS SYSTEM. 

In more than twenty genera, examined for the purpose, the 
neiYOUs system has presented few differences; and these dif¬ 
ferences arise from the greater or less developement of certain 
parts, and the greater or less distance at which the organs are 
from each other. Mangili’s^ description of the nerves of the 
Anadanta is the only correct account of this system in these 
animals. Poli mistook the nerves for lacteals, as their sheaths 
are readily injected when the nervous pulp is softened by in¬ 
cipient putrescence. Cuvier was not aware of the existence 
of the pedal ganglion. Blainville considers the labial gan¬ 
glia to be infra-oesophageal, and does not find the filament con¬ 
necting the labial and pedal ganglia. When a foot is present 
there are three ganglia, or pairs of ganglia; when absent, but 
two. These gangha are of an orange colour externally, and 
W'hite within. Two ganglia are situated at the mouth, more 
or less removed from each other, but always connected by a 
iupra-OBSophageal nerve; they are sometimes on a level with 
or before the mouth, sometimes behind it. They give off on 
each side filaments to the anterior muscle, tentacles, lips, and 
anterior part of the mantle. Each ganglion likewise gives 
off a twig, going to the posterior ganglia, which are situated 
between the hrmichim^ on the posterior muscle. These are 
united into one, when the hranchi<B are united medianly, as 
in Mactraj Mija^ Solen^ &c.; but at a distance from each 
other when the hranchia are remote;^ but when so, are al¬ 
ways connected by a transverse nerve as in Modiola^ Avicula^ 
Litliodomm^ Arca^ &c. These ganglia give nerves to the 
hrancJii<B^ syphons, viscera, posterior muscle, mantle, &c. 
The anterior ganglia also give off two twigs, which enter the 
foot and tmite into a double ganglion, from which that organ 
is supplied with nerves. The posterior and pedal ganglia are 
totally unconnected with each other. The mouth then is 
surrounded by a wide ring, of which the part posterior to the 
situation of the anterior ganglia upon it is double. 

{To he continued.) 


* See Reaumur, ‘Du mouvement de quelques coquillages.’ Mem. Acad. 
Sciences, par 1710. Des differentes manidres dont plusieurs animaux s^at- 
tachent, id. 171. 

2 AreliiTes for Physiol, h. 9. 

3 In Venus, where the ganglia are united, the branchi<B^ though divided 
medianly are not remote. 
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Art.V .—Observations on the History and Classification of the 
Marsupial Quadrupeds of JSTeio Holland. By W. Ogilby, Esq. 
M.A., &c. &c. 


[The following “ Observations” form the introduction to a paper on the 
“ General History and Description of Marsupial Animals,” which was read 
at different meetings of the Linneaii Society, between the 6th of December 
1831, and the 3rd of April, 1832. Its design was to describe the specks of 
Australian quadrupeds, at that period very imperfectly known in this 
country, and of which the Linnean Society possessed the only collection at 
all approaching to completeness, even in generic forms: but the imperfect 
materials at my disposal for the illustration of the genus Macrojms^ first 
induced me to postpone the completion of my memoir till I should have 
an opportunity of examining the Continental Museums; and when this 
did happen, the advances which British zoologists had made in the know¬ 
ledge of Marsupial species, rendered my original design in a great measure 
useless. Great accessions had been made in the interim, both to the Bri¬ 
tish Museum and to that of the Zoological Society, especially to the latter, 
at the different meetings of which I had repeated opportunities of directing 
the attention of the FeUows to the generic characters of these animals, and 
of describing many new species. 

During the progress of my inquiries, I had, besides, occasion to alter my 
opinion as to the integrity oi the group Marsupialia as a natural order of 
mammals. One of the principal objects of my original paper was to re¬ 
form the very arbitrary classification, or division into minor groups, which 
the French naturalists had inti'oduced into this department of mammalogy; 
and though I am no longer disposed to view the principal group itself in 
the same light as formerly, I still think the publication of my labours at 
that period may be of advantage to science, not only as a record of the state 
of our knowledge upon this subject at the period in question, but likewise 
because a simple and natural classification, admitting of ready application to 
practical purposes, is likely to be of great use to colonial enquirers. In¬ 
deed I have me satisfaction to think that this object has been in some mea¬ 
sure accomplished already, though to a limited extent, by means of manu¬ 
script copies of the classification in question, and lists of species, ^nth which 
I furnished various gentlemen about to visit the different Australian colo¬ 
nies ; among others Mr. Allan Cunningham, to whom I am happy to have 
this opportunity of acknowledging my obligations for very copious details 
relating to the habits and economy of these animals; Mr. George Bennett, 
(through the medium of our mutui Mend Prof. Owen); Mr. Gould, &c.] 

Long ere British enterprise had. planted the arts and cultiva¬ 
tion of civilized life upon its solitary shores, at a period when 
its very existence was inferred only from the conjectures of 
theoretical geographers, or the scarcely less vague reports of 
mariners, whom accident or misfortune drove out of their usu¬ 
al course, the continent of New Holland, the Terra Aiistralis 
Incognita of the sixteenth and seventeenth centuries, divided 
the attentioii of Europe and the interest of the curious with 
the recently discovered Western Hemisphere, the land at once 
of fiction and obscurity, of boundless wealth and still more 
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boundless cupidity. Even at the present day, when its coasts 
have been pai'tially surveyed and its productions explored, 
the prinoitive interest which attended the discovery of this 
new world remains, in a great measure, unabated; and the 
statesman and the philosopher equally look towards the shores 
of Australia, as the theatre upon which nature is expected to 
develope the most wonderful principles both of moral and 
physical science. The rapid progress and growing impor¬ 
tance of the colonies which have been planted in that coun¬ 
try,—the repeatedly baffled attempts to explore its internal 
geography,—the savage and degraded condition of its piiim- 
tive inhabitants,—and finally, the strange and anomalous 
forms of its nateal productions,—are well calculated to ar¬ 
rest the attention and excite the surinise of the most oppo¬ 
sitely-constituted minds; to gratify the philanthropist by the 
contemplation of the greatest and rarest of moral phenomena, 
—the most degraded ^dce and misery converted into honest 
and contented prosperity,—^and that too, upon a scale never 
dreamt of by former ages,—and to excite &e awe and reve¬ 
rence of the philosopher whilst he admires, in new forms and 
unkno^m beings, the inexhaustible variety of nature’s works, 
and recognizes the infinite wisdom and omnipotence of the 
Great Creator. 

To gratify a small portion of this very rational curiosity,— 
to trace the history and describe the forms of the most inte¬ 
resting, tliough, at the same time, the most limited, class of 
the productions of this strange land,—^to investigate the rela¬ 
tions, and establish the zoological characters of Australian 
Marsujnals,^ —is the object of the present essay; and if, in 
this attempt, I have been in some cases less successful than 
I could have wished,—as well from the imperfect opportuni¬ 
ties which I have enjoyed, of examining these animals in the 
living state, as from the brief and often confused notices of 
colonial writers,—venture to hope that my labours may at 
least have the merit of directing the attention of colonial ob¬ 
servers to this interesting subject, and of thus forming the ba¬ 
sis of more valuable researches. 

^ I have sul7stitizted this fonn of the plural, throughout my paper, instead 
of the more usual Latin tenninations. Mammalia^ and Marsupialiay a.s more 
congenial to the spirit of our language. The word Mammal^ from mam^ 
7iia, a breast or udder, like Anhml^ fiom an lmn, mind or spirit, was formed 
hy Linnaeus to denote those animals which are furnished with mammary 
glands. As we have no term of similar import in the English language, I 
venture to propose the'adoption of this, with its plural, mammals^ as of 
equally cla^ical formation, and more agreeable to die genirts of our verna¬ 
cular tongue, than the French word immniiferes. 
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In consideriDg the mammals of New Holland generally, 
the first circumstance that particularly attracts our attention 
is that, with a very few exceptions, they all appear to belong 
to the same nateal group, and to possess organs, and exe¬ 
cute fiinctions, different Irom those of the Old World. This 
is a most important as well as a curious fact, and one fi:om 
which we may deduce some valuable conclusions, with respect 
to the origin and distribution of animals. If we were told, 
for example, that a continent had been discovered, insulated 
firom all other parts of the habitable globe, and difiering in its 
geographical features and natural productions, from all that 
experience had made familiar to us in the Old World;—^if we 
were told that its plants were peculiar, and its animals of an 
anomalous race; fiiat,—excepting the dog, which follows his 
master, man, wherever he establishes his dominion,—^it had 
not a single species, and scarcely even a genus, of mammals, 
in common with other countries; that it nourished no quad¬ 
ruped with which w'e were already acquainted, and that its 
own were absolutely confined within the circle of its shores; 
—finally, if we were told that the mammals which it did pos¬ 
sess, were formed upon a distinct and peculiar model, and en¬ 
dowed with organs and modifications different finm those of 
known quadrupeds,—^what would be our natural reflection f 
Should we not be inclined to ascribe the formation of such an 
insulated continent to a distinct plan, perhaps to a different 
period, of creation ? Or rather, should we not consider its 
animal productions as affording evidence of a separate and 
peculiar design in their formation? One conclusion, at least, 
forces itself upon our belief with irresistible certainty; viz., 
that, at whatever period these animals were first called into 
existence, they must, necessarily, have been created upon the 
insulated continent which they now inhabit: nor do I think 
it at all inconsistent with the idea which we entertain of the 
Great First Cause of all things, or derogatory either to his 
glory or power, to suppose that their existence may be the 
result of a subsequent act of creationnay, that new species 
like new individuals, maybe daily sprin^ng into being, to sup¬ 
ply the place of those which daily perish, and of which the 
remains are so abundantly strewed beneath the surlace of the 
earth. 

Whatever degree of probability may attach to these specu¬ 
lations, it is a fact no less certain than curious, that the con¬ 
tinent of Australia, as far, at least, as regards the mammals 
hitherto discovered upon its shores, is precisely placed in the 
cixcumstances here described. With the exception of the 
American opossums, and a few species of phalangers, scat- 
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tered over that long chain of islands which forms an almost 
imiaterrupted communication between the northern shores of 
Australia and the continent of India, these animals possess 
no organic type among the quadrupeds of the Old World; 
and those, on the other hand, have but few representatives 
within the boundaries of New HoUand and its dependencies^ 
What inferences, then, are we to deduce from these singular 
fects? Do this vast continent, and the strange and ane- 
maJous productions which it nourishes, really owe their ex¬ 
istence to the operation of peculiar causes ? Are they the 
result of a subsequent act of creation ? Or, are we to regard 
them merely as modifications of the same general plan ? Is 
their existence, abstractedly considered, independent of the 
climate and soil w'hich they inhabit ? Or must we ascribe 
their peculiar and anomalous organization to the influence of 
local circumstances ? These are inquiries which we have no 
means of answering satisfactorily. The little which we hnow 
of its Geology, however, warrants us in concluding that Aus¬ 
tralia, like o&er parts of our globe, has had its changes and 
revolutions; the osseous caves and breccia of Wellington 
Valley, lately described by Mr. Clift, contain fragments of 
the bones of mammiferous animals in as great perfection and 
abundance as those of Germany, Yorkshire, and Gibraltar.— 
These remains, sufficiently important in other respects, ac¬ 
quaint us wdth the singular and interesting fact, that, even at 
that early period, before the operation of those causes which 
swept them off from the surface of the earth, the mammals of 
Australia were, generally speaking, of the marsupial order, a 
tribe, of which, I believe, only a single undoubted species has 
been hitherto discovered among the fossil remains of the Old 
World. 

Another remarkable circumstance, connected with this siu- 
gulax tribe of animals, is the very limited number of species 
which have been hitherto discovered, considering the vast ex¬ 
tent of the continent over which they are dispersed, and the 
consequent variety of soil and climate to which they are ex¬ 
posed. At the present moment indeed there are not more 
than thirty distinct species of Australian marsupials enume¬ 
rated as authentic, in the most correct and extensive cata¬ 
logues of Zoology. To these nearly b^f that number of new 
species will be added, and described for the first time, in the 
present paper; but, even with this addition, our knowledge 
of Australian mammals will still remain extremely limited 
and imperfect. Nor are the genera of these animals, as far at 
least as we are at present acquainted with them, compara¬ 
tively more numerous than the species: on the contrary, iall 
the marsupials hitherto discovered upon the continent of Aus- 
VoL. nr, —^No. 27. N. s. p 
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tralia and its neighbouring isles, present only eleven really 
distinct and well defined types of organic structure, or, tech¬ 
nically speaking, genera; being on an average not quite one 
to every three Imown species. 

This extreme paucity both in the number and variety of its 
mammal productions, supposing it to be really the case, be¬ 
comes the more surprising when we consider that the conti¬ 
nent of Australia alone, without reckoning the large islands 
of New Guinea, New Zealand, and Van Dieman’s Land, and 
the numerous smaller groups, its natural dependencies, em¬ 
braces an extent of nearly thirty degrees of latitude by forty 
degrees of longitude, and ranges throughout an almost infi¬ 
nite variety of climate, fi:om the parched and barren sands 
which border the Gulf of Carpentaria, to the humid soil of 
Tasmania. But a little farther consideration will convince 
us that we are, in all probability, only commencing our ac-^ 
quaintance with the animal productions of this extensive 
country. In fact, when we consider the circumstances of the 
colonies which have been already planted upon its shores, 
hitherto straggling for bare existence, and attentive only to 
establish and secure themselves against the miseries of famine 
and the hostility of the natives; when we consider, moreover, 
the comparatively limited extent of coimtry which has been 
propMy explored, and the extreme difficulty of penetrating 
far into the interior; but, above all, when we consider the 
natural apathy pf the settlers towards all subjects which do 
hot immediately concern their own situation and prospects, 
and lhat ignorance of zoological information which disquali¬ 
fies common observers for distinguishing specific differences, 
or describing, with accuracy, what they examine but slightly; 
fiually, when we reflect that we are altogether ignorant of the 
Zoology of the northern and western coasts, and that new 
species are daily added, even firom the limited extent of our 
principal settlement, we have every reason to conclude that 
the zoological treasures of Australia yet remain to be explored, 
and that the few discoveries already effected only indicate the 
value of the harvest which still remains to be reaped. The 
lately established settlemenf at the Swan River has already 
opened an easy and favourable path to the investigation of the 
western shores; aad as the communication between the coast 
the in^ becomes more firequent, in the eastern colo- 
greater facilities will be afforded of obtaining the pro- 
duc^ons of the remoter districts. The unexampled prospe¬ 
rity iff these^flourishing colonies also, and the spirit of inquiry 
whjoh a&ealty begins to animate their inhabitants, will mate- 
riffly eontsSb^le'to extmd our knowledge of the natural pro- 
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ductions of Australia; the habits and economy of the singular 
animals which surround them, can only be studied in their 
native climate; nor do I despair of shortly seeing new genera 
and species added, by colonial science and enterprise, to those 
already known; and that too in numbers excee^ng our most 
sanguine expectations. 

But if the number of genera and species be comparatively 
limited among the quadrapeds of New Holland, the number 
of individuals of the same species appears to be still more so. 
This is a well-ascertained fact, and arises from the operation 
of causes which are easily explained and understood; some 
depending upon the nature and circumstances of the country, 
others arising from physical causes connected with the ani¬ 
mals themselves. Among the former are to be considered the 
swampy nature of many parts of the interior, and the sudden 
and destructive floods to which the most fertile districts are 
so fr*equently exposed; in addition to which vast numbers 
annually perish by the hands of the inland or bush natives, 
who are chiefly supported by the produce of the chase; as 
well as by their wanton and thoughtless practice of periodi¬ 
cally firmg the long grass, which bums with the most asto¬ 
nishing rapidity, and destroys the nocturnal animals in their 
retreats, before &ey have time to escape from its ravages.— 
But a still more potent and influential cause of the scarcity 
of mammals in New Holland, arises from their physical con¬ 
stitution. They seldom produce more than two young ones 
at a birth, and that, in all probability, not oftener than once 
or twice in the course of the year, since their growth is com¬ 
paratively slow, and the progressive developement of their 
organs unusually tardy among the inferior animals. All these 
causes tend powerfully to check the multiplication and difiu- 
sion of Australian quadrupeds; and when we add the reflec¬ 
tion that many individuals must necessarily perish before ar¬ 
riving at maturity, or employing their productive powers in 
the increase of the species, we must cease to be surprised that 
their numbers are so limited, under circumstances which, at 
first sight, seem so favourable to their multiplication. 

The anatomy of the marsupials has been diligently exa¬ 
mined and amply discussed by M. Geoffroy St. Hilaire, Sir 
Everard Home, and other able zootomists; and the late va¬ 
luable discoveries of Mr. Morgan have thrown considerable 
light upon the most interesting, though, hitherto, the most 
obscure part of their economy. 'The conjectures of this gen¬ 
tleman, however, still require to be confirmed by actual ob¬ 
servation, for as yet, we have no certain knowledge either of 
the manner in which the young , animal is deposited in the 
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abdominal pouch, how it becomes attached to the nipple, or 
of the nature and circumstances of its subsequent develope- 
ment. It is not my intention to enter at any length into ana¬ 
tomical details, but the following observations are rendered 
absolutely necessary, as well to preserve the uniformity of my 
plan, as to put the reader in possession of the principal cir¬ 
cumstances regarding the organic structure of these animals, 
upon which their classification depends. 

The most singular and important of these phenomena is the 
premature production of the young, which are brought forth 
in a scarcely organized form, containing, as it were, the mere 
germ of the future animal, before its senses are fully organized 
or its members developed, and deposited in the abdominal 
pouch with which nature has pro\dded the female parent for 
its reception. In this recess, and in all probability, without 
the exercise of any act of volition on its own part, the foBtus 
is attached to the nipple of its mother by means of a scarcely 
formed aperture, which collapses closely round it, and repre¬ 
sents the position, as it already executes the fimctions of the 
future mouth. Here it continues to cling and imbibe nou¬ 
rishment, like a plant engrafted on a strange stem, till the 
gradual developement of its members, and the more complete 
organization of its parts, allow it to drop off from the nipple 
and become an independent being. At this instant, it is pre¬ 
cisely on a par, in point of organic developement, with the 
young of ordinary quadrupeds when first brought forth; that 
is to say, though a separate being and possessed of indepen¬ 
dent volition, it is, nevertheless incapable of providing for its 
own wmits^ but depends, for education aud nourishment, upon 
the care and assiduity of its parent. Accordingly, it conti¬ 
nues, for a considerable time, to occupy the abdominal pouch 
of its mother, and to be supported by her milk; occasionally 
coming out as it acquires size and strength; and it is only 
when its increasing growth renders that retreat too small for 
its reception, that it finally abandons it. 

The next circumstance to be noted m the organization of 
marsupial quadrupeds, and the last which I consider it ne¬ 
cessary to mention for the elucidation of my present purpose, 
is closely connected with the phenomenon of premature foetal 
production, and may be considered, in some degree, as a ne¬ 
cessary consequence of that singular economy. It consists in 
the existence of two supernumerary bones, articulated with 
the and serving to support the abdominal pouch, and 
to give attachment to the muscles by which it is expanded 
and contracted. These bones exist even in the males, which 
have no abdotoinai pouches; and as they are altogether pe- 
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culiar to the present order, and, at the same time, common to 
all the species which it contains, they form the best and 
surest characteristic by which to distinguish it from other 
groups of equal value. 

(To he continued). 


Art. VI. —Remarks on the Botany of Selbome. By Mr, William 
Pamplin, jim., A.L.S, 

Having visited Selbome several different times in the course 
of my botanical researches in the coxmty of Hants, I am en¬ 
abled to give the accompanying short and confessedly imper¬ 
fect sietch of the Botany of that truly delightful spot,—a spot 
not less dear to the admirers of its amiable natural historian 
and topographer, the Eev. Gilbert White,—than to the lovers 
of rural retirement, or the cultivators of either branch of na¬ 
tural knowledge, with whom this romantic district will always 
be esteemed as truly classic ground. 

In preparing this rough ^aft of the Flora Selbomensis, 
two separate olnects have been aimed at:—^Fixst T have enu¬ 
merated such of the plants as are recorded by Mr. White as 
growing there in his time; so far as, from my own actual ob¬ 
servation, I have succeeded in verifying their present existence 
in the localities which he has pointed out: and secondly^ I 
have given a catalogue of a few other plants of rather tire 
occurrence, or otherwise interesting, which I have met with 
at various times in the immediately surrounding neighbour¬ 
hood. 

A list of so many of Mr. White’s plants mentioned in letter 
Ixxxiii, as have come under my observation at different times 
between 1829 and 1836. 

Chrysosplenium oppodUfolium. Abundantly in the moist rocky lanes, 
particularly in the veiy deep lane near Norton farm, where it grows 
luxuriantly. 

Daphne Laureola. 

- Mezereum, I did not perceive it in the spot mentioned by Mr. 

White; it however grows, to all appearance perfectly wild, and not 
g>aimgly, in the beech woods betw’een West Meon and Bramdean. 
I am indebted for this locality to Mrs. W. Moody, of West Meon, 
who showed me specimens coUected there. 

Dipsacus piloms. In sufficient plenty in 1836. 

Drosera rottmdifolia.) And in bogs on the Common between Oakhang- 

- lormfolia, J er and Kingsley. 

Epipactis {Serapias in White) htifolia. 

' Helleborus viridis, I was unable to find this plant, although I dili¬ 
gently sought it in Mr. White’s recorded station, May,d836. 
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Hyperi<?ijm Asidrosafmum, 

Lathhjea squamaria I saw not. 

Listeea {Ophrys in WMte) Nidm-avis, In sufficient plenty. 
Monotropa Hypopitys. It also occurs in many other parts of this coun¬ 
ty, in woods of heech or fir. 

Paris quadHfolia. I gathered some remarkably strong specimens of it 
here in May, 1836. 

Sambdcus Ebtdus, 

Vaccinium Myrtilhis. 

- Oxycoecm is said to grow also in the bogs of Hind Head 

Heath, near where the Osmunda regalis grows. 


A catalogue of the rarer species ofindigenous plants which 
have been observed growing near Selbome. 


Adoxa moschatellma^ plentifolly 
Arabis hirsuta 

Aspidium, many species, including 

- lohatum 

- aculeatum 

- - spimdosum and its vari¬ 
eties 

Blechnom horeale 
CAMPANULA/)flf«Za, on the dry gra¬ 
velly banks of a lane near Bram- 
shot, plentifully, 1829; and I 
have specimens gathered there 
in 1835, by Miss Frances Pamp- 
lin. 

Chenopodium Bonus Henrims^ 
about the Priory, plentifully 
Bpilobium anyustifolium 
Eriophorum, two species grow 
together in the bogs at Oak- 
hanger 

Hesperis inodoray in the hedge of 
the orchard field adjoining Mr. 
White’s garden, whence it may 

f^have^owever, in the present 
year (1836), seen it in three dis¬ 
tant spots in this county, appa¬ 
rently wild 

Hypericum elodes, bogs on the 
various Commons, plentifully 
Lathybus laiifoliuSy Long lithe, 
Selbome, 1^7; Mr. Al. Irvine 
Lithospermum officinale 
Littorella lacustnsy Woolmer 
pond is in a manner paved with 
it 5 also Frensham ponds 
Lycopodium inundatumy bogsnear 
Oakhanger 


dnced to notice here this beau¬ 
tiful and rare plant, although 
strictly it would not come within 
the present limits. I found it 
in August 1828, most abundant¬ 
ly in the large woods between 
East Meon and Clanfield, a few 
miles S.W. by W. of Petersfield 
Mentha rotundifolia 
Mcbnchia erecta 
Narthecium ossifrayum 
Padiola milleyrana 
Panunculus parmjlorm, on the 
stony banks in and near the vil¬ 
lage 

PiBEs grossutarviy hedge-banks; 
also at Prior’s I)ean, near Sel¬ 
bome 

-- ruhrumy near the Priory, 

towards Oakhanger 
Spergula nodosa 
Tax us haccata. There are two re-, 
markably fine and large old trees 
in this neighbourhood; the one 
in Selbome and the other in Pri¬ 
or’s Dean Church-yards; the 
stem of the latter measures near¬ 
ly 30 feet in circumference, and 
that of the former scarcely less. 
Both equal in appearance, if 
they do not surpass, the famous 
venerable tree at Aldworth, in 
Berkshire. 

Teesdalia nudicauliSy most abun¬ 
dant all over the sandy district, 
Turritis glahray bank near Frox- 
field, sparingly 

Viola fiameomiSy not unfrequent 


Melampyrum cristatum. I am in- 
Tfae district is rich in Ferns, Willows, &c., the former in¬ 
deed flourish iu the deep shady lanes in wonderful variety 
and unusual beauty. 
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Art. Vn. —List of the Entomological Writings of Thomas Say, 
By Edward Doubled ay. Esq. 

Since my return from tlie United States, several of my friends 
have suggested to me that the publication of a list of lie ento¬ 
mological writings of Thos. Say, especially if that list indica¬ 
ted the works in which they can be found, would render a ser¬ 
vice to Entomology, and be in part the means of doingjustice, 
or causing it to be done, to the merits of that indefatigable na¬ 
turalist, whose labours are far less known than they ought to 
be, partly from the vast variety of publications through which 
his papers were given to the public, and partly from the little 
attention which has been paid in England to the labours of 
our transatlantic brethren. 

We are, it is true, accustomed to look on Say as, par ex¬ 
cellence ^ the American entomologist; but how few form an 
adequate idea of that ardent zeal, that imtiring energy, that 
perseverence under the most depressing circumstances, that 
indefatigable industry in collecting, that laborious accuracy in 
describing with clearness and precision, and above all, of Aat 
high moral worth, that kindness of heart and gentleness of 
disposition, which make him an object of veneration to all 
who knew him, and cause his memory to be cherished with 
fondness by all who had once the happiness of calling him 
their friend! 

Thomas Say is no more. Science mourns yet over the no¬ 
blest of her votaries in the Western World. Long has he 
been robbed of much of the merit due to him, by some, through 
ignorance, by others, wilfully. There are those, shaine be up¬ 
on them! there are those to whom he sent specimens, label¬ 
led with his own hand, with names given them by himself, 
to whom he pointed out when and where he had described 
those species,—there are those who yet have wantonly disre¬ 
garded his names, and, taking advantage of the difficulty of 
procuring his writings, described these very specimens under 
others, for the sake of a claim to an apparent priority in nam¬ 
ing them, false though that claim were. Let us, in England, 
for the future, strive to do him justice. From English natu¬ 
ralists he has experienced no mlful injury; by neglectlaow- 
ever he has. 

By the kindness of Dr. Harris of Cambridge, Mass., I am 
enabled to publish a more complete list of Say’s.entomologi- 
cal writings than has yet appeared. They are as follows.— 
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1. Description of several new species of North American Insects. Jour¬ 
nal of the Academy of Nat. Sciences of Philadelphia; vol.i. pp. 19— 
23. Published in June, 1817. 

This paper contains 5 CidrddtB^ 1 Nemognatha, 1 Zonitis and 1 Du 
apsis. 

2. Some account of the Insect known by the name of the Hessian Fly, 
and of a parasitic insect that feeds on it. Joura. Acad. Nat. Sci. vol. 
i. pp. 45—i8, and 63—64. Published July and August, 1817. 

3. Monograph of the North American Insects of the genus Cicindela .— 
American Philosophical Transactions, New Series, vol. i. pp. 401— 
426. Published in 1818. 

4. Descriptions of the Thysanourcs of the United States. Joum. Acad. 
Nat. Sci. vol. ii, pp. 11—^14. Published in 1821. 

6. On a South American species of CEstrus which infests the human body* 
Jour. Acad. Nat. Sci. vol. ii. pp. 353—360. Published Decemb. 1822 

6. Descriptions of Insects of the Families Carabici and Hydrocanthaci 
inhabiting North America. Am. Phil. Trans. New Ser. vol. ii. p. 1— 
109. Published in 1823. 

7. Descriptions of some new species of Hymenopterous Insects, collected 
during the expedition to the Roclcy Mountains, under the command of 
Major Long, in 1819-20. Western Quarterly Reporter, Vol. ii. No. 1 
for Jany. Feby. & March, 1823, pp. 71—82; 8vo. Cincinnati, Ohio. 

8. Descriptions of Insects belonging to the Order Newroptera^ Linn, and 
Latreille, collected by the Expedition under the command of Major 
Long. West. Quart. Reporter, Vol. ii., No. 2, for April, May, & June, 
1823, pp. 160—165. 

9. Descriptions of Dipterous Insects of the United States. Jour. Acad 
Nat Sci. vol. iii. pp. 9—54, and 73—104. Published in 1823. 

10. Descriptions of Cole(mterous Insects collected in the E:medition to the 
Roclsy Mountains; (366 species). Jour. Acad. Nat Sci. vol- lii. pp. 
139—^216, 238—282, 298—331, 403—462; and vol. iv. p. 83—99. 
Published in 1823^. 

11. Account of the Insect (JEgeria exiiiosa) so injurious to the Peach-tree 
Joum. Acad, Nat. Sci. vol. iii. pp, 216—^217. Published 1823. 

12. Keating’s Narrative of an Expedition to the Source of St. Peter’s Ri¬ 
ver, 6cc. 8vo. Philadelphia, 1824. 

The Appendix contains descriptions by Say of 47 Coleopterous, 1 
Orthopterous, 7 Hemipterous, 11 Neuropterous, 74 Hymenopterous 
and 39 Dipterous Insects. 

13. American Entomology, 3 vols. Published 1817—1828. 

14. Descriptions of New American species of ihe genera, Buprestis, Trackys 
and Elater. Annals of the Lyceum of New York, vol. i, pp. 249— 
268. Published February and June, 1825. 

15. Descriptions of new Hemipterous (and Orthopterous) Insects collected 
in the Expedition to the Rocky Mountains. Jour. Acad. Nat. Sci. 
vol. iv. p. 307—345. Published March and April, 1825. 

16. Descriptions of new species of Hister and Hololepta inhabiting the Unit¬ 
ed States. Joum. Acad. Nat. Sci. vol. v. p. 32—47. PubHshed J une 
and Julyf 1825, 

17. Descriptioiis of new speeies of Coleopterous Insects inhabiting the 
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United States. Jour. Acad Nat. Sci. vol. v. pp. 160—^204, 237—^284, 
293—304. Published Dec. 1825, Nov. and Dec. 1826. 

18. Note on LeConte’s Coleopterous Insects of North America. 

19. Descriptions of new species of Hymmoptera of the United States. 

These two papers were published in a periodical which expired at 
tlie third number, entitled ‘ Contributions to the Maclurean Lyceum 
of Philadelphia,’ the former in July, 1827, and the latter in Jan. 1828. 

20. Descriptions of North American Dipterous Insects. Journ. Acad. Nat. 
Sci. vol. vi. part 1. p. 149—178, and vol. vi. part 2, p. 183—188.— 
Published in 1829-30. 

21. Correspondence relative to the Insect that destroys the Cotton Plant. 
From the New Harmony Disseminator, 1830. 

22. Descriptions of new North American Insects, and Observations on some 
already described. 

This paper contains only Coleoptera^ and ends with part of the JEla- 
teridce. It was printed at New Hannony, at different intervals be¬ 
tween March 17th, 1830, and August 1st, 1834, forming an 8vo. vo¬ 
lume of 81 pages. Part of this paper was reprinted in the fourth vol. 
of the new series of the Transactions of the Philosophical Society of 
Philadelphia, in 1834. The remainder of the part already published 
at New Harmony, and a continuation from Say’s MSS. will appear in 
the next volume of their Transactions. It ends with Eucnemis and 
Throscus. 

23. Descriptions of new species of Cureulionites of North America, witli 
Observations on some of the species already known, 8vo. pp. 30.— 
New Harmony, Indiana, 1831. 

24. Descriptions of new species of Heteropterous Hemiptera of North Ame¬ 
rica. 8vo. pp. 39. New' Harmony, Dec. 1831. 

25. New species of North American Insects found by Joseph Barabino, 
chiefly in Louisiana. 8vo. pp. 16. New Harmony, Jany. 1832. 

26. Descriptions of new North American Hemipterous Insects, belonging 
to the first family of the section Homoptera of Latreille. Jour. Acad. 
Nat. Sci. vol. vi. pp. 235—^244, and 291—314. Published 1830-1. 

27. Descriptions of new North American Coleopterous Insects, with Ob¬ 
servations on some already described. Boston Journal of Natural His¬ 
tory, Vol. i. No. 2, for May, 1835. 

28. Descriptions of new species of North American Hymmoptera^ and Ob¬ 
servations on some already described. Boston Joiuml of Nat. Hist. 
Vol. i. No. 3, May 1836, and No. 4, May, 1837. 

29. Descriptions of new North American Neuropterous Insects, {LihelMi^ 
d<B, JBphemerides, aji6,Megaloptem\ and Observations on others already 
described. 

This paper was not published when I was at Cambridge, Mass., in 
October, but Dr. Harris informed me that it would appear in the forth¬ 
coming volume of the Journal of the Academy of Natural Sciences of 
Philadelphia. A few manuscript descriptions are still in Dr. Hajris’s 
hands. 

Epping^ Feb, l^th^ 1839, 
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Art. VIII.— Re7narh on ilie. Red-Legged Partridge (Perdix rubra. 
Bliss.) By W. Bernard Clarke, M.D. 

Thinking some remarks upon the red-legged partridge, which 
is now rapidly spreading over om: island, may prove interest¬ 
ing to some of yoiu* many readers, I venture to send them for 
insertion in your ' Magazine of Natural History.’ 

Bed-legged Partridge. 


Perdix ruh'a; . .....Brisson. 

- harharica; .;..... 

- rufa 7 najor; ..Gesner, & Jonston. 

- alba; ......Brisson. 

- grceca; ...Ray. 

Tetrao ntfus; ... ....Gmelin. 

Red Partridge; ..Albin. 

Greek or Great red Partridge; ...Willugbby. 

Greek Partridge) and Guernsey Paidridge; Latbam. 

Red-legged Partridge; .Ray, Willugbby, & 

- from Barhary; .Edwards. [Albin. 

Barhary Partridge; .Shaw’s Travels. 

Bartavelle; .....Bufibn. 


This partridge is called the red-legged bird ” by sports¬ 
men, to distinguish it horn the common species, which is de¬ 
signated the “grey bird.” 

The red-legged partridge is found in France and the south¬ 
ern parts of Europe, in Italy, Greece, and the islands of Jersey 
and Guernsey; it is also said to frequent the woody moun¬ 
tains of Asia and Africa. It is generally about half as large 
again as the common species, from which it is at once dis¬ 
tinguished by the variety of the plumage. The colour of the 
crown of the head and back is a reddish brown ; throat of a 
pure white, bordered by a dense black band, which passes 
upwards as far as the eyes; breast of a bluish ash colour, the 
upper part of which is beautifully mottled with black ; abdo¬ 
minal surface of a reddish tint: the feathers on the sides of 
the body, which overlap the wings when closed, are marked 
with bluish-ash, white, black, and chestnut, so disposed as to 
present a series of somewhat crescent-like spots, giving to the 
whole a very elegant appearance: the bill and tarsi are red, 
the latter, in the adult male, are fiimished with a strong tu¬ 
bercle on t-he inner surface. 

This species was introduced into England about the year 
1790, by the Marquis of Hertford and Lord Rendlesham, each 
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of whom had eggs procured on the continent, carefully brought 
to England, and placed under domestic fowls; the former at 
Sudbouni (near Orford, in Suffolk), one of his shooting resi¬ 
dences ; the latter on his estates at Rendlesham, a few miles 
distant from Sudboum: fi'om the above-mentioned places the 
birds have been gradually extending themselves over the ad-^ 
jacent counties, and in the ratio of their increase the grey 
partridge appears to have diminished, and from the pugna- 
ceous character of the former species, it threatens ultimate, 
destruction to the latter; for wherever it establishes itself^ 
the grey bird is driven from the inclosures. 

For several years after its first introduction it was much 
prized and sought after by sportsmen, as it was a larger bird 
for the table, although very far inferior in richness of flavour 
to the common grey partridge; and it is still prefeired by some 
from its flesh being whiter and more delicate. Being also a 
bolder bird in habits, more alert, and rising at a greater dis¬ 
tance than the common species, it was consequently more 
difficult to secure, and was thought to reflect more sportsman¬ 
like credit upon him who possessed the skill required to bring 
down the object of his pursuit. At length its habits became 
better known, and it was then found that one great difficulty 
attending the shooting this species of game arose firom tho 
peculiar habit which it possessed of running to a distance af¬ 
ter alighting from its flight; on which account the dogs, com¬ 
ing upon the scent, were baffled, being induced to draw upon 
their game, and even then the birds would not rise except at 
a very considerable distance, generally far out of gun-range. 
As it is the habit of the bird to run to a distance upon being 
disturbed, very little sport can be expected in the pursuit, un¬ 
less the weather is extremely wet, when they appear less in¬ 
clined to run; they rise at a less distance, and the sportsman 
consequently seciues a gi'eater number of shots. But the most 
effectual means of securing them, and one which is resorted 
to by many sportsmen, who are anxious to exterminate the 
breed, finding they are destroying their sport and rapidly re¬ 
ducing the numbers of grey birds, is to attack them dming 
severe weather, in the snow, when the birds resort to the 
hedge-rows for shelter, whence they may be dislodged, and 
thus made to present easy shots for the sportsman. Instan¬ 
ces have been known of these birds alighting in the midst of 
a field deeply covered with snow, into the deptlis of which 
they sunk, and were afterwards taken out alive by hand. In 
the shooting season, when they have been disturbed, I have 
observed them to rise from one field, fly, and alight in the 
midst of the next, run over the remainder of that field, take 
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wing, fly over the adjacent hedge, and alight in the field be¬ 
yond : this they will repeatedly do, effectually baffling the 
party who had marked them down in the first field, and sup¬ 
posing them secure, had followed them up to get shots upon 
their next rising. These birds run with great raj)idity, with 
the head and neck erect: thus being able to observe their 
pursuers at a distance, they can the more effectually escape 
the threatening danger* They frequent corn-fields, preferring 
the upper land, amid the security and shelter of which tliey 
breed: during harvest, when the fields are occupied by the 
reapers, they retire to the adjacent fallow fields, or the neigh¬ 
bouring copses; and in the evening, when all is still, return 
to the corn-fields and feed on the ears of com in the sheaves, 
both late in the evening and early in the morning. After the 
com is cut they frequent the same fields, then in stubble, 
night and morning, where they regale themselves upon the 
grain which has fallen fi*om the sheaves during harvest. In 
the middle of the day thej^ retire to the fields of turnips, by 
the leaves of which they are sheltered from the heat of the sun, 
or to the lowland meadows, where they delight in the humid¬ 
ity of such situations. They also occasionally bask in the 
sun, in the middle of the day, by the side of some sandy bank, 
where, like many of the feathered tribes, with outstretched 
leg and fluttering wing, they shake the dry warm sand into 
their feathers, occasionally preying upon the numerous in¬ 
sects which they find around them; in such situations they 
often assemble their young broods, which sport around the 
parent birds, essaying to capture their insect prey. In the 
winter, when the stubble fields are ploughed up, they retire 
to the upland meadows, or to the hedge-rows or copses, where 
they are sheltered firom much of the inclemency of the sea¬ 
son. The female lays from fifteen to twenty eggs, of a light 
stone colour, freckled with very minute reddish brown spots, 
and varied, here and there, wdlh spots of a larger size, and of 
a rather darker coloiu:. The nest is coiistmcted of dried grass 
and leaves, upon the ground, in some warm and sheltered 
part of a field of gi'owdng com, gi-ass, or clover, where the pa¬ 
rent bird sits with much assiduity until the young are hatch¬ 
ed, which, like those of the grey partridge, are capable of 
running as soon as they are fairly excluded from the shell. 

Since the introduction of these birds into England, they 
have spread throughout Suffolk, into Norfolk, Essex, and 
Cambridgeshire; it appears they are now making their ap¬ 
pearance in Lincolnshire, and probably will soon extend 
themselves over the adjacent counties. 

Ipmichj Feb. 1839. 
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SHORT COMMUNICATIONS. 

Fall of Meteorolites at the Cape ^—Knowing your intima¬ 
cy with Mr. Chaalesworth, the Editor of the ^ Magazine of 
Natural History/ it has occurred to me that some account of 
an extraordinary phenomenon that took place on my return 
from the interior, may not prove wholly uninteresting to him. 
On the morning of the 13th October, about 9 o’clock, a fall of 
stones (of which a specimen is herewith sent) occurred in the 
Bokkeveld, about fifteen miles from Tulbagh, attended with 
the most awful noise, louder and more appalling than the 
strongest artillery, causing the air to vibrate for upwards of 
eighty miles in every dhection. Indeed it w^as felt fi*om the 
Cape Flats to the edge of the Great Karroo, and again from 
Clan William to the Paver Zonderend, near Sw^ellendam.— 
The noise was awdul; and by those in the immediate neigh¬ 
bourhood of the spot W'here the stones fell, is described as 
something similar to the discharge of artilleiy,—by those at a 
greater distance as rocks rolling from a mountain; w'hich was 
die sensation at Worcester, some forty miles from the chief 
site of the phenomenon. Many felt a curious sensation, es¬ 
pecially about the knees, as if they had been electrified. At 
the time of the occurrence I was on the very skirts of its in¬ 
fluence, on the edge of the Karroo, in company with the Hon. 
Mr. Justice Menzies. At the moment of the explosion I wit¬ 
nessed a volume of the electric fluid forcing its way from the 
west in the form of a Congreve rocket; it exploded almost 
immediately over my head, into apparent globules of fire, or 
transparent glass. Throughout the region of the phenome¬ 
non the air was highly charged with the electric fluid, espe¬ 
cially the night prior to tlie fall of the stones. The mountains 
around Worcester and the Bokkeveld being in one continued 
blaze of lightening, and some of the inhabitants described 
the fire as rising fi'om the earth. The stones (die quantity 
I have not been able to ascertain, but supposed several cwts.) 
fell in the presence of a farmer, wdio had with him a Hotten¬ 
tot, who stood so near the shower as to become perfectly in¬ 
sensible for some time, either from the electricity or from the 
effects of fright. The stones fell in three spots, but all with¬ 
in a square of forty or fifty yards. Some fell on hard ground 
when they were smashed into small particles; others in soft 

1 In a letter addressed to Roliert Thompson, Esq., of the Admiralty, hy 
.George Thompson, Esq., author of the well known “ Travels in Saudi Af¬ 
rica.”—En. 
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ground, where they were dug out. Prior to the real cause of 
fiae phenomenon being known, it was taken for an earthquake. 

Mr. MacLear our Astronomer Royal, considers the accom¬ 
panying specimen as an exceedingly fine one, as it shows 
distincfly the action of fire upon it, and will help to bear out 
the opinion that such stones are formed in the air, and that 
we are not indebted to some of the planets for them, as has 
been imagined.— George Thompson.—Cape Town, Nov, 

1838. 

^ [In a succeeding number we may probably be able to furnish some ad¬ 
ditional information respecting the meteorolite which was transmitted with 
the above notice. We understand from Prof. Faraday, that one of the 
same shower has been received by Sir John Herschell — Ed.] 

Singular Procession of Caterpillars, —* My engagements 
have been too close to admit of even a day’s entomologizing, 
but when returning from business excm'sions to the port I 
have taken my forceps with me and caught everything that 
came in my way, the results I shall send you by the Goshawk 
if possible; most of the insects I find under bark which here 
peels off annually. One day last week I chased a moth for 
full ten minutes, and when 1 at last secured it, I found it to 
be Deispeia pulchella, or so nearly allied to that species that 
I can detect no difference, but you must judge when you re¬ 
ceive the specimen. Cynthia cardui is abundant, also a Po- 
lyommatus, very like one of ours but not identical. The moths 
I have seen are in no respect un-English, and in beetles I 
have seen no forms that are new to me. I have obtained one 
very fine Ichieumon out of a split pine-tree. Hymenoptera 
are now tolerably abundant. 

On the 8rd of May I saw a procession of caterpillars. They 
were evidently Bomhyces, and in form somewhat resembling 
Arctia caia, very hairy but the hairs white; liie body dark 
brown but marked with paler lines. These caterpillars were 
crossing the road in single file, each so close to its predeces¬ 
sor as to convey the idea that they were united together, 
moving like a living cord in a continuous undulating line. 
At about fifty fi*om the end of the line I ejected one from his 
station—the cateipillar immediately before him suddenly 
stood still, then the next, and then the next, and so on to the 
leader; the same result took jplace to the other extremity. 
After a pause of a few moments the first after the break in 
the line attempted to recover the communication; this was a 
work of time and difficulty, but the moment it was accom- 

1 Extract from a letter addressed to Edw. Newman, Esii. by A. H. Davis 
Esq.,F.L.S. ^ 
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plished by his touching tlie one before him, this one commu¬ 
nicated the fact to the next in advance, and so on till the in¬ 
formation reached the leader, when the whole line was again 
put in motion. On counting the number of catei’pillars I 
foimd it te be 154, and the length of the line 27 feet. I next 
took the one which I had abstracted from the line, and which 
remained coiled up, across the line; he immediately unrolled 
himself, and made every attempt to get admitted into the pro¬ 
cession, after mBJiy endeavours he succeeded and crawled in, 
the one below falling into the rear of the interloper. I sub¬ 
sequently took out two caterpillaa's about fifty from the head 
of the procession ; by my watch I found the intelligence was 
conveyed to the leader in thirty seconds, each caterpillar 
stopping at the signal of the one in his rear; the same effect 
was obser\"able behind the break, each stopping at a signal 
from the one in advance; the leader of the second division 
then attempted to recover the lost connection; that they are 
unprovided with the senses of sight and smell appeared evi¬ 
dent, since the leader turned right and left and often in a 
wrong direction when within half an inch of the one imme¬ 
diately before him: when he at last touched the object of his 
search, the fact was communicated again by signal, and in 
thirty seconds the whole line was in rapid march, leaving the 
two unfortunates behind, who remained perfectly quiet with¬ 
out making any attempt to unroll themselves. I learn firom 
a medical genfleman here that these cateipillars feed on the 
Eucalyptus^ and that when they have completely stripped a 
tree of its leaves they congregate on the tinnk and proceed 
in the order here described to another tree. The caterpillars 
I saw must be nearly frill grown, measming about 2|- inches 
each in length. 

I have seen the empty shells of chrysalides four inches 
long; the moths from them must be as large as Erebus Strix. 
We have some very beautiful flowers. Orchide<B have been 
verj" numerous. Miuiosce and Epacridce are just now fading. 
In the plains there are Ranunculi in frill bloom, and an ex¬ 
tremely beautiful double Centaurea. There are tree mallows 
by the river six or eight feet high. I shall send a few lizards, 
a fine snake sixty-one inches long, and a few scorpions,— A. 
H. Davis* — Adelaide^ South Australia^ Qth September^ 1838. 

Description of a new species of Lamia .— 

Lamia Lucia. Lanuginosa, brunnea, capite obscuriori, protboracis maculae 
tres laete flavi; elytra Isete flava, marginibus scutellari et costati brunneis; 
cSBtera bmnnea. (Corp. long. 1.5 unc. lat. .36 unc.) 

Clothed with a thick coating of short hair^. The antenncB are ra¬ 
ther shorter than the body, and, together with the head, are of a deep 
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blown colour approaching to black. The prothorax is slightly broad¬ 
er than the head, and has a short and very obscure spine situated 
near the middle of each side; the sides are moreover a little wrinkled; 
it is of a rich velvetty brown colour, with three large yellow spots on 
the upper side; one of these is situated centrally, is broad anteriorly 
and narrow posteriorly but does not quite reach either of the margins; 
the other spots are situated one on each side, are of an oblong shape, 
rather wider posteriorly. The scutelhim and the parts of the elytra 
immediately adjoining it, are brown. The elytra are yellow, the late- 
i*al margins being bordered by a somewhat flexuose brown line, which 
ceases before the apex. The underside and legs are brown. 

Inhabits Congo. 

This magnificent insect I believe to be unique in the Bri¬ 
tish Museum; it was brought to this country by Tuckey’s 
expedition.— Edw. Newman. — Deptford^ Feh. 1839. 

Botanical Society of London. —^The number of Members 
amounts to 100, of which 42 are resident, 34 con-esponding, 
and 24 foreign,—47 having been elected since the last Anni¬ 
versary : and the Council axe happy to state that they have 
received no notice of secession of Members. 

The number of Specimens of British Plants received, 
amounts to 18,592, including 1050 species, fi’om which the 
Society’s collection has been considerably emiched; espe¬ 
cially through the kindness of Mr. Baxter, who has presented 
a valuable collection of British Sallees^ comprising 44 species, 
from specimens presented by Mr. Borrer to the Oxford Bota¬ 
nic Garden. The Society has also received nearly the whole 
of the British Carices; and solicit the attention of members 
in completing the genera Rosa and Rubus^ and the Crypto- 
gamia. 

The number of foreign plants received is 10,000 specimens. 
The Council have much gratification in stating that they have 
made arrangements with the Botanical Society of Edinburgh, 
who have promised them every assistance, and have contri¬ 
buted largely to the Society’s British and foreign herbaria, 
and to the library. A mutud exchange of specimens will an¬ 
nually take place between the two Societies, which cannot 
fail to be advantageous to the members of both. 

The Council have caused to be published a sheet contain¬ 
ing the whole of ^ DeCandolle’s Natoal Orders and Genera,’ 
and the ^ Linnman Classes and Orders.’ It is intended to an¬ 
swer the purpose of arranging British collections.— Extract 
from the Second Annual Report^ read 29^A November^ 1838. 
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Art. I .—Observations on the Poulp of the Argonaut. By Madame 
Jeannette Bower. 

( Concluded from Page 106 

Coming now to the most essential point of my researches, 
that is, to verify, by unequivocal proofs, that the poulp con¬ 
structs the shell of the argonaut, I can assert that my design 
was at first t@ repeat the experiments of the celebrated Poli 
on the eggs of this cephalopod, in which he discovered the 
embrio of the shell. But I must confess that here I was un¬ 
successful ; and indeed I obtained very different results from 
my investigations. 

I repeated the experiments of the illustrious Neapolitan 
physician, in company with my learned friend Dr. Anastasio 
Cocco, of Messina, (famous for his ichthyological works), and 
other persons, but nothing more was found than a group of 
eggs in each individual, similar to millet seed, perfectly white 
and transparent, attached by filaments of a briUiant gluten to 
a common stem of the same substance. Three days after die 
first observation, on visiting an argonaut, the little poulps 
were foimd in it, already developed, but without shell, and 
resembling worms; and having at the inferior extremity a 
spot of a brown colour, with some smaller ones disposed lat¬ 
erally. These, when looked at in the microscope, were con¬ 
cluded to be the viscera of the animal. This was their form 
at the age of three days; then they gradually began to show 
prominences of a bud-Hke appearance, with two series of ob¬ 
scure points, which are the rudiments of the armg and suck¬ 
ers. The arms began to be distinguishable as such some days 

VoL. III.—No. 28 . N. s. E 
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after the sailing ones, and on the sixth day they had already 
formed the first lamina of the shell, exceedingly soft to the 
least pressure of the finger. 

The eggs are attached to the interior of the spire, and when 
excluded by the above-named animals, remain between the 
roof of the spire and the mantle of the mother. From these 
observations the result is that the newly-bom poulp has no 
shell, and, it may be concluded, has none in the egg. The 
observations of Poli therefore do not correspond with the ex¬ 
periments made by me on purpose; and if not speaking of 
so celebrated a man, I should venture to say that the internal 
membrane of the egg was mistaken by him for the supposed 
rudiment of the shell. 

I much wished to discover whether the little poulp could 
by itself, without extraneous aid, begin to work the struc¬ 
ture of its shell, or whether the parent took part in the origi¬ 
nal formation, die proper organs for secreting calcareous mat¬ 
ter in the former not being as yet developed. With this view 
I took divers argonauts at the time of their fecundation, and 
cautiously cut off the spire. In the dii’ection of its axis I 
found, in one, a little poulp rolled up, and near the apex.— 
Observing it attentively I perceived that between it and the 
bottom of the spire -of the parent shell there was a thin mem¬ 
brane, disposed in the same form as the curve of the spire, 
and fitted to the rolled-up little poulp, as if the gluten in 
which the whole mollusc was embedded, pressed between it 
and the end of the spire, became consolidated into a fine 
membrane in the same form as the spire, and embraced 
the new little poulp. 

The 10th of September 1885, wishing to continue’my ex¬ 
periments, I inclosed in the cage some argonauts at the time 
of their fecundation, taking care to examine them every fourth 
day, and with the usual precautions in handling them, for 
they are very irritable, and suffer so much firom being dis- 
tmbed that they soon die after it. I therefore took them up 
in a basin, by immersing it in the water midemeath, which I 
thus brought up together with them, and posted myself so 
that I might observe all tlieir movements witliout their seeing 
me. 

On the 14th I found in one of the shells a little poulp four¬ 
teen lines in length. Searched others, and in some found 
little poulps, in others none. 

On the 18th of the same month, visiting them as usual, 
found two parent poulps dead. In the one in which I had 
first seen the little poulp I found it had already passed into 
the spire. 
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On the 24th returned to examine the same shell, and there 
found the little mollusc already covered by its thin shell, 
which was 3 J lines long, Tlie mollusc was completely form¬ 
ed, and its shell had the form of the spire in which it had 
been framed. 

All the experiments made by me on this head have always 
had the same results; irom which I have deduced that the 
mollusc when bom, is naked and incomplete at the time of 
exclusion from the egg; that it becomes progressively deve¬ 
loped in the end of the spire of the parent argonaut; and 
that after a given time it goes on forming its shell. 

As far as I have been able tumake out, not more than two 
or three eggs develope themselves at the same time; and 
when the young have grown to the length of 9 lines, they suc¬ 
cessively inclose themselves in the spiral of the parent shell, 
where the other seven arms are thrown out in the manner of 
buds. The young poulp takes three days to aiTive at the 
length of 9 lines; and four in the spiral to develope itself.— 
The parent retains it thi’ee days more under her, and then 
throws it forth from the shell. 

I attempted to produce the developement of the eggs as far 
as the production of the young poulp, without the aid of the 
mother, by suspending them in a fine linen bag in a phial of 
sea water, taking care to change it three times a day; but 
this attempt did not succeed, having no other result than the 
swelling of the eggs, and this alone from their'beginning to 
putrify. 

I have concluded from this that the glutinous material in 
w^hich they^are enveloped in the spire of the parent con¬ 
duces to their developement; and this material being evi¬ 
dently a secretion of the parent, it may be said that without 
her aid the eggs could not be developed, and the young shell 
could not have its foundation laid in the end of the spire. 

In spite of all these successful experiments in favour of the 
shell being the property of the poulp of the argonaut, I wish¬ 
ed to assure myself of it in a manner never yet attempted by 
others. If the argonaut ” I said be the constructor of its 
shell, it should be able to repair the damage in case of fl-ac- 
ture.” Although Signor Ranzani had said, It is not to be 
believed that these poulps of the argonaut should be so ill 
provided mth means wherewith to preserve their existence, 
that if the first habitation be broken or lost, they cannot con¬ 
struct another.’’ Still I thought from his manner of express¬ 
ing himself, it was very evident that he had never made ex¬ 
periments to this end. Moreover, I, who have ex|)erimented 
on a himdred of these molluscs, have found that having lost 
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theit shell they are not capable of forming another, but die. 
Certain, now, that the experiment I intended to make was 
new, I broke in several places the shells of twenty-six indivi¬ 
duals, and to my great satisfaction found after thirteen days 
the fractures healed in all those which survived, which were 
not more than three. The newly secreted portion is stouter 
than the shell itself, but it is not so white, and also looks a 
little rough and distiubed, neither does it present the usual 
risings, and instead of ribs, it has some longitudinal furrows. 

Being desirous of observing in what manner the poulp op¬ 
erated in repairing the broken shell, I took one the day after 
the first experiment, and found that the aperture was covered 
by a thin glutinous lamina^ which, somewhat in the way of a 
cobweb, unites the two margins of the broken shell. The 
next day the lamina became thickened to a certain degree, 
and more opaque, till at the end of ten or twelve days the new 
piece had become quite calcareous. Whilst in the act of 
mending the fractures in the shell, I am quite sure the argo¬ 
naut applied the sails to the shell, and wrinkled tliem upon 
it, and by this movement I considered the glutinous secretion, 
which finally became calcareous substance, to be verified. 

As yet I have shewn the argonaut to be the constructor 
of its shell, because it can repair it, is like other Testacea, 
which are not more expert than the argonaut in hiding the 
appearance of the patch mended: but a circumstance in my 
mollusc has appeared new to me, and I do not know that it 
has ever been observed in other Testacea. This is, that when¬ 
ever the poulp can find pieces of other argonaut shells in the 
place where it is going to mend its own, by means of its sail 
arm it takes the piece of broken shell which it believes capa¬ 
ble of filling up the space fractured, and holds it there till 
it has excreted the material necessary to attach it firmly, 
thus sparing itself the trouble of filling up a large aperture by 
its own secretion. 

After such a series of experiments it seems to me to he suf¬ 
ficiently proved that the poulp of the argonaut is the fabrica¬ 
tor of shell in which it lives, and out of which it cannot 
long exist. 

In presenting to you, gentlemen, a succinct account of the 
-results of my experiments, I have claimed no more than to 
merit your indulgence, and shall feel pleased if I have obtain¬ 
ed it, if only for my good intentions. 

The illustrious members Prof. Carmelo Maravigna, Prof. 
Anastasio Cocco, and Prof, Carlo Gemmellaro, encouraged 
me to prosecute my researches so far, and having been ho¬ 
noured by this illustrious society with the title of Correspond- 
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ing Member, I am encouraged still farther to make my re¬ 
searches prove useful. My principal aim, which was to prove 
that the argonaut, like other Testacea^ had the power of form¬ 
ing its ouTi shell, has been fully attained by successful expe¬ 
riments, the results of which I have not failed to send to you, 
whether proved by the broken shells mended by the molluscs 
themselves; or by means of the shells and animals preserved 
in spiiits; or by the eggs and young poulps in different 
stages of developement; or finally by means of coloured 
drawings: and you are now in possession of all that I am 
able to explain. 

I have sent you other notices respecting the physiology and 
history of this mollusc, having thought them worthy of your 
study and attention ; and if they meet the approbation of men 
like you, illustrious in science, I intend to institute many other 
researches, not only upon the argonaut, but on other mol¬ 
luscs, upon which I have ahready commenced some experi¬ 
ments to prove whether any of the parts of the animal are 
capable of being reproduced, and which I shall have the 
honour before long to submit to your attention. 


ADDITIONAL REMARKS. * 

Madame Power commences her account of this new series 
of observations on the argonaut, by stating that tliey were 
made on her retirni to Sicily after a visit to London, where, 
having exhibited her collection of argonauts to Mr, Gray and 
Mr. Charlesworth, she was made acquainted -with the true 
nature of the little parasite* which she had previously mista¬ 
ken for the young of the argonaut itself. Madame Power 
then proceeds to say, The vermiciile believed by me to be 
a poulp might have misled others better versed than myself 
in Malacology; for it had two rows of suckers along its bo¬ 
dy, and resembled one of the arms of the poulp: it is 
not, therefore, to be wondered at that I mistook it for a 
poulp, because many animals at their birth present one form, 
and another when fully developed; and besides, ftom the ex¬ 
treme irritability and delicacy of the poulp, it is not so easy 
for the naturalist to examine it. Having, in fact, seen these 

* Nuove Osservazione sulle uoto del Polpo dell’ Avgmauta Argo, Di 
Madame Jeannette Power, Socia Corresp. del? Acad. Gicenia, &c.” 

® The specimens alluded to by Madame Power, preserved in spirits, were 
by that lady placed in tbe bands of tbe Editor of this* Journal, and 
first examined by Prof. Owen, who, in the supposed young poulps, imme¬ 
diately recognised the parasitic genus Hectocolytus of Cuvier,— Ed, 

E 3 
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aiiimalcules, of a few lines in length, in the shell of a living 
ai’gonaut,—then, on the following day, finding them consi¬ 
derably increased in size,—two or three days after not find¬ 
ing any in the shell,—again, upon re-examining tlie parent 
shell five or six days afterwards, and finding therein a very 
young poulp with its little shell, both perfectly formed;—and 
having several times repeated these observations on other ar¬ 
gonauts, and always finding the vermiculi before observing 
the little poulp,—I was led to the conclusion that the vermi- 
cule became transformed into a poulp. Having, moreover, 
shown these vermiculi to some savmis^ who affirmed them to 
be what I conjectured, viz., young poulps, I became the more 
persuaded of it, and no longer took care to observe the ova 
themselves. This year, however, T have made the following 
observations on the progressive developement of the poulp of 
the ai’gonaut. The egg is at first white and transparent, and 
no structure can be discerned in it. Fifteen days after the 
egg presented some spots of a beautiful red colour, without 
anything more. In ten days more the perfect poulp could be 
discerned through the epidermis of the egg. Then the poulp 
began to break through this involucrura, and appeared 
to the naked eye of an elliptical form, with the eyes and 
mouth; a very transparent membrane is also observed, which 
forms the mantle. Towards the mouth some small and al¬ 
most imperceptible filaments are to be observed, which I sup¬ 
pose to be the rudiments of the hranchm. The poulps are 
now naked, but in twelve days firom this time, on visiting them 
again, some were found which had already formed their shell, 
and the parent retained them and nourished them with her 
gelatinous secretion, as I have already described in my Me¬ 
moir inserted in the 12th voL of the ‘Transactions of the 
Gioenian Academy,’” 


Art, TI.— Monograph of the Genus Sciurus, tvith BeserwUons of 
JSTew Species and their Varieties. By J. Bachman, D.D., Presi¬ 
dent of die Literary and Philosophical Society, Charlestown, South 
, Carolina, &c. 

( Contin ued from Page 123 ). 

2. Texian Squirrel. Sciurus Teccianus^ (n. s.) 

In the Museum at Paris I observed a species of squin-el ot 
which I can find no description. It was said to have been 
received from Mexico. In the Museums of Berlin and Zu- 
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rich I also found what I conceive to be tlie same species; 
and in the British Museum there is a specimen obtained at 
Texas by Douglass, agi*eeing with the others in almost every 
particular- I find also among my notes a description of a 
specimen received by a fi:iend from the south-western parts 
of Louisiana, which, on a comparison with memoranda t^en 
of the other specimens, I do not find to differ in any impor¬ 
tant pai*ticular. It is probable therefore that this species has 
a pretty extensive range, from the south-western portions of 
Louisiana, through Texas, into Mexico- Of its habits I pos¬ 
sess no information. 

The Texian squirrel is about the size of the fox squirrel. 
On the upper sixrface there is a mixture of black and yeUow, 
and on the under pai*ts deep yellow. The under sides of the 
limbs, and also the parts of the body contiguous, are whitish 
at the base. Fore legs externally, and the feet, rich yellow. 
Ears on both surfaces yellow, with interspersed white hairs. 
Nose and lips brownish white. Hairs of tail rich rusty yel¬ 
low at base, with a broad black space near the extremity, 
and finally tipt with yellow^ 

DIMENSIONS. 

IN. LIN. 


Length of body...... .13 6 

Ditto of tail to end of hair...15 0 

Ditto of tarms . 3 0 

Height of ears to end of fur. „ 64 


The Texian squirrel bears some resemblance to the Sciu- 
rus capistrafMs; the latter species however in all the vai'ie- 
ties I have examined, has uniformly the white ears and nose. 
I am moreover not aware that the Sci, capistratus exists in 
the south-w^estern parts of America, where it seems to be re¬ 
placed by the present species. 


3. Golden-bellied Squirrel. Sciiirus sub-auratm, (n s.) 

Esse NT. Ghar. —Size intermediate between the Northern Grey and the 
Little Carolina Squirrel; tail longer than the body; colour above grey, 
with a wash of yellow, beneath deep golden yellow. 

Dental formula.—Incis. Can. Mol, —^20. 

In the two specimens now before me, and which are very 
similar in size and markings, there is no appearance“of the 
small anterior upper molar found in several other species of 
this genus. I conclude therefore that it either* does not ex¬ 
ist at all, or drops out at a very early period; and have ac- 
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cordingly set down this species as having only 20 teeth.— 
The upper incisors, which are of a deep orange-brown colour, 
are of moderate size; the lower incisors a little paler than 
those above; head of moderate size; whiskers longer than 
the head; ears short and pointed, clothed with hair on both 
surfaces. The body seems more formed for sprightliness and 
agility than that of the small Carolina squiiTel, and in this 
respect comes nearest to the northern grey squin’el: the tail 
is long, and nearly as broad as that of the last-named species. 

Colour ,—The whole upper surface grey, with a distinct 
yellow wash. The hairs which give this outward appearance 
are greyish slate colour at their base, then very broadly annu- 
lated with yellow, then black, and near the apex annulated 
with yellow-white. The sides of the face and neck, the whole 
of the inner side of the limbs, feet, and the under parts of a 
deep golden yellow; on the cheeks and sides of the neck, how¬ 
ever, the hairs ai’e obscurely annulated with black and whitish; 
the ears are well clothed on both surfaces with tolerably long 
hair, of the same deep golden hue as the sides of the face; 
hairs of the feet mostly blackish at the root, and some ai‘e 
obscurely tipt with black; hairs of the tail black a^the root, 
and the remaining portion of a bright rusty yellow, each hair, 
three times in its length, annulated with black; the under 
surface of the tail is chiefly bright rusty yellow; whiskers 
longer than the head, black. 

DIMENSIONS. 

Length of head and body.... 

Ditto of tail, (verfeim)......... 

Ditto including fur.... 

Ditto of palm to end of middle fore claw 

Ditto of heel to point of paiddle nail. 

Ditto of fur on the back.......... 

Height of ear posteriorly.,... 

Breadth of tail with hair extended.. 

Weight Ib. 

The two specimens from which the above description was 
taken were procured in the markets of New Orleans, by J. J. 
Audubon, Esq. I possess no information with regard to their 
habits. 

4. Great^tailed Squirrel. Sciurus magnicaudattis . 

Spurns na&rourus; Say, Long’s Expedition, vol. i. p. 115. 

-- magmcaudatus; Harlan’s Famia, p. 170. 

—- macrourus; Godman’s Nat. Hist rol. ii. p. 134. 
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Essent. Char. —Intermediate in size between the Sckirm cinerem md 
Sc'L Imcotis; body above, a mixed grey and black; ears long; tail very 
broad. 


In a number of Museums both in England and on the con¬ 
tinent, I have observed squirrels labelled with the above 
name, but which must be referred to the varieties of oilier 
species. The only genuine specimen that has come under 
my notice is the one now existing in the Philadelphia Muse¬ 
um, and which was, I believe, brought by Say, the original dis¬ 
coverer. Having at present no access to my notes with a de¬ 
scription of this species made two years ago, I am obliged to 
copy the original description of Say, which I found, on com¬ 
parison, to be very accm*ate. T regi-et, however, that T am 
imable to annex an interesting account of the habits of this 
species, which was communicated to me by Mr. Peale. 

The body above, and on each side, is of a mixed grey 
and black; flie fur is plumbeous, black at base, tlien pale 
cinnamon colour, then black, and finally cinereous, with a 
long black tip; the ears, f of an inch long, are behind of a 
bright ferruginous colour, extending to the base of the fiir, 
which, in the winter dress, is prominent beyond the edge; 
on the inside of the ear the fur is of a dull ferruginous hue, 
slightly tipped with black; the sides of the head and orbits 
of the eyes are pale ferruginous: beneath the ears and eyes 
the cheeks are dusky; the whiskers ai’e composed of about 
five series of rather flattened hairs, the inferior ones are more 
distinct; the mouth is margined with black; the teeth are of 
a reddish yellow colour; the under part of the head and neck, 
and the upper part of the feet, are ferruginous; the belly is 
paler,I the fiir being plumbeous at base; the tail is of a bright 
femiginous colour below, and this colour extends to the base 
of the fur with a sub-marginal black line; on its upper part 
it is femiginous and black; the fur within is of a pale cinna¬ 
mon colour, with the base and three bands black; the tip is 
ferruginous; the palms of the fore feet are black, and the ru- 
dimental thumb, which is very short, is covered by a broad 
flat nail. 

The fur of the back in the summer dress is fi*om 4 to 
of an inch long; but in the winter dress the longest hairs of 
tlie middle of the back are from 1 inch to 1 | in length ; this 
difierence in the length of the hairs, combined with a greater 
portion of fat, gives to the animal a thicker and shorter ap¬ 
pearance, but the colour continues the same; and it is only 
in the latter season that the ears are fringed, which is the ne¬ 
cessary consequence of tlie elongation of the hair. This spe-. 
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cies was not an mifrequent article of food at our frixgal yet 
social meals at Engineer cantonment, and we could always 
immediately distinguish the hones from those of other animals 
by their remarkably red colour. The tail is even more volu¬ 
minous than that of the Sciuriis cineretis, (cat squirrel).” 

DIMENSIONS. 

IN. LIN. 

Lengtli of head and body.11 1 

Ditto of tail to the end of hair...11 3 

Height of ear, far included. „ 9 


5. Californian Squirrel. Sciurus aureogaster. 

Sciurm aureogaster; F. Cuv. and Geoff. Mamm. 

Ecureuil de la Calafornie ; Id. 

General hue above deep grey grizzled with yellow; under 
parts and inner side of limbs deep msty red; chin, throat and 
cheeks pale grey; limbs externally and feet coloured as the 
body above; hairs on tlie toes chiefly dirty white; tail large 
and very bushy; hairs of the tail black, twice annulated with 
dirty yellow, and broadly tipped with white, the white very 
conspicuous where the hairs are in their natural position; 
ears thickly clothed, chiefly with blackish hairs,' the hinder 
basal part extenially with long white hairs, extending slight¬ 
ly on the neck; all the hairs of the body are grey at the base, 
those of the upper parts annulated first with yellow, then 
black, and then white ; whiskers black, the hairs very long 
and bristly; the under incisors almost as deep an orange co¬ 
lour as the upper. 

Habitat Mexico and Califoraia. 

dimensions. 

IN. LIN. 


Length from nose to root of tail..... 12 0 

Ditto of tail to end of hair.10 (> 

Ditto of heel to end of claws. 2 

Ditto from nose to ear... 2 ij 

Height of ear posteriorly..... „ 7^ 


A second specimen, the locality of wdiich was not given, 
differed from the above in having a much richer colouring. 
The belly was of a very bright rust colour; hairs on the tail 
black at the roots, then broadly annulated with rusty yellow, 
then a considerable space occupied by black, the apical por¬ 
tion white; hut when view^ed from beneath, a bright rust co- 
lom*, like that of the belly, was very conspicuous, occupying 
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the basal half of the hair: the upper parts of the body were 
grizzled with black and white, and many of the hairs were 
anniilated with mst colour; over the haunches and rump the 
hairs are annulated with rusty yellow and black; the hairs of 
the feet are chiefly black. 

The original specimen on which this species was founded 
is in the Museum at Paris, and Mr. Waterhouse supplied me 
with the following description from his own manuscript notes. 

General colour, grizzled black and white; throat, o-hest, 
belly, inner side of legs, nearly the whole of the fore legs and 
the fore part of the hind legs rusty red; tail very broad; the 
hairs black, red at the base and white at the apex; lips white; 
feet black, with a few white hairs intermixed; fore part of 
head also black, with a few intermixed white hairs ; chin 
blackish in front, shading into grey. 

DIMENSIONS. 

IN. LIN. 


Nose to root of tail...11 6 

Tail to end of hair.11 0 

Tanus .......... 2 


In the Museum of the Zoological Society are three speci¬ 
mens, one of which is from Mexico, and the others are, un¬ 
fortunately, not named. If they should prove the same, they 
exhibit considerable variations in colour. In one specimen 
the chin and tliroat are grey; the animal appears to be chang¬ 
ing its colour, over the.haunches there is a considerable ad- 
mixtiue of rusty red colour; the general hue of the back was 
deep grey; the hairs at base plumbeous, the apical portion 
annulated with first black, then rust colour, then black, vary¬ 
ing in some hairs. ^ 


6. Cat Squirrel. Sciuras cinerem, 

Sciurus cinerem; Linn., Gmel. 

Cat Squirrel; B. Penn. ‘Arct ZooL' i, 137. 

Essent. Char. —A little smaller than the Fox Squirrel, larger than tlio 
Northern Grey Squirrel; body stout; legs rather short; nose and ears not 
white; tail longer than the body. 

This species has been sometimes confounded with the fox 
squirrel, and at other times witli the northern grey squirrel; 
it is, however, in size intermediate between the two, and has 
some distinctive marks by which it may be Imown from oi- 
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tlier. The northern grey squirrel has, as far as I have'been 
able to ascertain from an examination of many specimens, 
permanently five grinders in each upper jaw, and the present 
species has but four. Whether, at a very early age, the cat 
squirrel may not, like the young fox squin-el, have a small 
deciduous tooth, I have had no means of ascertaining; all the 
specimens before me having been obtained in autumn or win¬ 
ter, and being adults, present the dental fonmfia as given 
above. The fox squirrel is j)ermanently maihed with white 
ears and nose, which is not the case with the cat squin*el: 
the former is a southern species,—the latter is found in the 
middle and northern states. 

Bescriptim.~l^^ head is less elongated than that of the 
fox squirrel, the nose more obtuse; incisors rather narrower, 
shorter, and less prominent; molars, with the exception of 
their being a little smaller, bear a strong resemblance to, and 
are similarly arranged to those of the former species. The 
neck is short; legs short and stout; nails narrower at base 
than those of the fox squiiTel, shorter and less aixhed; the 
tail also is shorter and less distichous; the body, although 
shorter is thicker, and the whole animal has a hea\ 7 , clumsy 
appearance. The fur is not so soft as that of the northern 
grey squirrel, but finer than that of the fox squirrel. 

This species, as well as the last, is subject to great varie¬ 
ties of colour. I have observed in Peale’s Museum speci¬ 
mens of every shade of colour, from light grey to nearly black. 
I have also seen two in cages which were nearly white, but 
without the red eyes which form a characteristic mark in the 
albino. There appears however to be this difference between 
the varieties of the present species and those of the fox squir¬ 
rel —^the latter are pennanent varieties; scarcely any speci¬ 
mens being found in intermediate colours: in the present 
there is every shade of colour, scarcely two being found pre¬ 
cisely alike. 

The most common variety however is the grey cat squiiTcl, 
which I shall describe from a specimen now before me. 

Teeth orange 5 nails dark brown near the base, lighter at 
the extremities; on the cheeks there is a slight tinge of yel¬ 
lowish brovm, extending to the neck at the insertion of the 
head; the inner surface of the eai-s of the same colour, the 
outer surface of the fiir on the ear, which extends a little 
beyond the outer edge, and is of a soft woolly appearance, is 
light cinereous edged with rusty brown; whiskers black and 
white, the former colour predominating. Under the throat, 
the inner surface of the legs and thighs, and the whole under 
surface, white; on the back the for is dark cinereous near 
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the rootSj then light ash, then a line of black and tipt with 
white, giving it on the outer surface an iron-grey appeai’ance. 
The tail, which does not present the flat distichous appear¬ 
ance of the majority of the other species, but is more rounded 
and narrower, is composed of hairs which, separately exa¬ 
mined, are of a soiled white tint near the roots, then a narrow 
marking of black, then white, then a broad line of black, and 
finally broadly edged with white. 

Another specimen is dark grey on the back and head, and 
a mixture of black and cinereous on the feet, thighs, and un¬ 
der surface. Whiskers nearly all white. The markings on 
the tail are similar to those on the other specimen. 

DIMENSIONS. 


Length of head and hody... 
Ditto of tail, {vertebnB}.*.. 
Ditto to the tips . 

Height of ear posteriorly.... 
Palm and middle fore claw. 
Heel and middle hind claw. 
Length of fur on the back , 


IN. LIN. 

.11 3 

. 9 6 

.12 6 

. „ 0 

. 1 6 

. 2 9 


Geographical Distribution ,—This has been to me a rare 
species. It is said to be common in the oak and hickory 
woods of Pennsylvania, and I have occasionally met with it 
near Easton and York; I also observed one in the hands of a 
gunner near Fredericksburgh, Virginia. In the northern part 
of New York it is exceedingly rare, as I only saw two pair 
during fifteen years of close observation. In the lower part 
of that state, however, it appears to be more common, as I 
recently received several specimens procured in the county of 
Orange. 

This squirrel has many habits in common with other spe¬ 
cies, residing in the hollows of trees, and building in summer 
its nest of leaves in some convenient crutch, and subsisting 
on the same variety of food. It is, however, the most inac¬ 
tive of all oui* known species: it mounts a tree, not with the 
lightness and agility of the northern grey squirrel, hut with 
the slowness and apparent reluctance of the little striped 
squirrel {Tamias Lysteri), After ascending it does not mount 
to the top, as is the case with other species, hut clings to the 
body of the the tree, on the side opjposite to you, or tries to 
conceal itself behind the first convenient limb. I have never 
observed it leaping &om branch to branch. When it is in¬ 
duced in search of food to proceed to the extremity of a limb, 
it moves cautiously and heavily, and retons tjie same way. 
On the ground it runs clumsily, and makes slower progress 
than the grey squirrel. It is usually fat, especially in au- 
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tumn, and the flesh is said to be preferable to that of any of 
our other species. 

The cat squirrel does not appear to be migratory in its ha¬ 
bits. The same pair, if undistiubed, maybe fomid taking up 
their residence in a particular vicinity for a number of years 
in succession; and the sexes seem mated for life. 

(To he cmitimed). 


Art. tit. Notice of a species of'Rot2i]idi found attached to specimens 
of Vermetiis Bognoriensis. By Nathaniel Wetherell, Esq., 
M.R.C.S., F.G.S., &c. ^ 

When I first observed some specimens of Rotalia upon the 
whorls of the Vermetm Bognoriensis^ I imagined that these 
minute fossil bodies had been casually lodged in some of the 
small furrows upon its external surface; further observations 
and additional specimens, however, convinced me to the con¬ 
trary, and I perceived, on a carefiil microscopic examination, 
that not only were the Rotalia attached to the Vermetus, but 
that in several instances they were absolutely imbedded in the 
substance of the shell itself. 


27 



On my first discovery of these remains, I briefly alluded to 
the circumstance in a paper read before the Camden Literary 
and Scientific Institution, (April ‘26th, 1836), subsequently 
published in the 'London and Edinburgh Philosophical Ma¬ 
gazine.’* I have since considered that it would be an inte¬ 
resting record to have them engraved, exhibiting the fossils of 
the natural size, together with magnified figures, as annexed. 


'“Observationson some of theFossils of the London Clay, and in parti- 
cnlar tho^ Org^ic Remains which have been recently discovered in the 
innnel ot the London and Birmingham Rail-road. By Nath Thos We 

The LondonKS‘Pht 

losophical Magazine and Journal of Science, Vol. ix., Dec. 1836, l^o. 56. 
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Fig. 27, a, which is exceedingly minute, is accompanied 
with three magnified views; and^^- 27, 5, with the same. 

I was induced to have both specimens represented, as there 
are some slight differences between them, which, miless de¬ 
pending upon particular periods of growth, may be considered 
sufficient to constitute them different species or varieties. 

The locality whence I obtained my specimens is the tun¬ 
nel of the London and Birmingham rail-road, near Chalk farm. 
Although I have examined several hundreds from this place, 
I have only found about eight or nine with the Rotalia at¬ 
tached. 1 have had in my possession at different times some 
thousand specimens of Vermetus Bog^ioriensis, from High- 
gate, Bognor, and Sheppey, but I have never before noticed 
any minute shell or coral attached to them. 

It was at first my intention to have given a specific name; 
the present fossil however appears so closely to resemble a 
species found at Grignon, that I have thought it better not to 
do so. 

Higligate^ March 12^/t, 1839, 


Art. 1Y.-^Description of a new fossil Ayicula,//*m the Lias Shale 
of Somersetshire. By Samuel Stutchbury, Esq., Curator to 

the Bristol Philosophical Institutioii, &c. 



AvicuJa Imifficustata, Stutchb. 
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Jv/cuiA longicoHiaia. 

Shell iiieciuilateral, with six raised costae radiating from the u7nho, each 
xih extending far heyond the margin of the valve; minutely striated between 
tlie ribs* 

This very elegant fossil is remarkable from the great ex¬ 
tension of the ribs which radiate from the umhoy in several 
instances extending more than an inch beyond the margin of 
the valve. In the five specimens which have come under my 
observation, there appears to have been a determinate stop¬ 
page of growth, which is evidenced by a raised line crossing 
the disc of the shell and spinous terminations of the first- 
formed ribs. 

The internal characters determine the genus to which it 
belongs, while the external characters alone would have left 
me in doubt to which of the following genera it most proba¬ 
bly belonged; viz. Avicula^ Pecten^ or Plagiostoma. The 
number of ribs [six) appears to be a constant character, at 
least judging from the specimens which have already come to 
hand. 

For this beautiful fossil we are indebted to the excavations 
made through the lias shales along the line of the great west¬ 
ern railway, at Saltford, between Bristol and Bath, Amcida 
Cygnipes^ figured in Phillips’s ^Geology of Yorkshire’ resem¬ 
bles it, but the two are sufficiently distinct to justify their 
separation. 

Bristol^ January 1889. 


Art, V. —On the Anatomy of the Lmmllibranchiate Conchiferoiis 
Animals* By Robert Garner, Esq., P.L.S., 

( CoTitinued fr(m Page 129 )* 

DIGESTIVE SYSTEM. 

All these animals derive their nourishment from the ani¬ 
malcules and other nutrient particles drawn in with the water, 
by means of the currents excited by the ciliated branchim and 
tentacles. The particles are collected at the anterior part of 
the cavity of the mantle, and are conveyed into the cesophagus 
by means of tentacles and lips, strongly ciliated internally for 
that purpose. In some species, as the Pecten^ the foot seems 
a prehensile organ of the food, and the curious foot of the 
Spondylus is perhaps of some use in this way. The tentacles 
are precisely similar to the branchim in structure, being 
commonly membranons, striated by the vessels, and ciliated; 
and their vascular system is often continuous with that of the 
hranchicB^ so that they probably serve the purpose of respira¬ 
tion also. They are generally triangiilai’ in shape. In the 
Niicula^ the external one is large and spiral; in the Corhula 
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they are long and volute. They are large in the Tellina and 
similar genera; small in Modiola^ Mya^ Psammohia, &c. 
When lips axe developed the tentacles are small. These are 
of a fringed appearance in Pecten^ Spondylus, Sac., more foli¬ 
ated in Ckama. * The mouth is small in Venus^ &c., 
larger in several of the Monomyaria. The oesophagus^ gene¬ 
rally very short, is however occasionally pretty long, as in the 
Pholcbs* Home describes salivary glands in the Teredo^ but 
these I have not been able to find; and Poli, bodies which 
he supposes to be such in the Pinna. The stomach is 
always in the centre of the liver, and the bile ducts enter it 
by one or more orifices. Into the stomach projects the 
extremity of a lengthened cartilage, the crystalline siyle^^ 
of Poli. The other extremity has been described as going to 
the foot, and adding to the elasticity of that organ. This 
body is of various shapes, and has at its superior extremity 
a cartilaginous membrane, the “tricuspid hody^^ of Poli. 
This lies at the inferior surface of the stomach, and its extre¬ 
mities enter the bile ducts. The crystalline style is wanting 
when the foot is small; the membrane is always present. 
The former is evidently analogous to the tongue of the Pa¬ 
tella and other cephalous MoUusca ; it is secreted firom be¬ 
hind and comes forward into the stomach; the membrane at 
its extremity is analogous to the membrane always found in 
a similar situation at die end of the tongue in other MoUusca. 
The apparatus of mastication in the Gasteropoda is then in 
the Lamellihranchiata partly subservient to digestion, but 
has also another use assigned to it—the giving elasticity 
to the foot, or, in the Anomia^ where its extremity is seen in 
the mantle, the preserving in its situation the free extre¬ 
mity of tlie left lobe of the latter part. 

These organs have been supposed by Poli to regulate the 
flow of bile; which appears probable. By Caxus^ they are 
imagined to be concerned in the function of generation, which 
supposition is not warranted by the facts; but, on the con¬ 
trary, there are grounds on which we may infer that it is un¬ 
likely. The duodenum or first part of the intestine is wider 
than the remainder and is by some called a second stomach. 
It sometimes originates firom the true stomach distinct from 
the style, as in Mactra^ Pholas^^ some species of SoleUy &c. 
Sometimes the style lies in a groove of the duodenum^ which 

* Poli. ® Lehrbuch, v. 2. 

® The digestive system of the Teredo only differs from that of the Pholas 
in its greater length. 

VoL. III.---N 0 . 28. N. s. s 
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leaves its extremity, as in some Tellinm^ &c., or diverges 
from its side at a greater or less distance from the end, as in 
CardimUy Solen mgkia^ &c. The parietes of the duodenum 
are glandular. The remainder of the canal has many veins 
originating from it, which perhaps act the part also of lacteals. 
The extremity of the duodenum is always near the pedal pore 
and perhaps the vitellus of the embryo so enters* The intes¬ 
tine varies much in lengtli. As shewn by Poli, those species 
which are fixed have it shortest. In Anomia it is not an inch 
long, and makes no turn; it has a rounded projecting process 
in its whole length. A similar projection is seen in other 
genera. The convolutions of the intestine interwoven with 
the liver and ovaries, are generally contained in great part in 
the foot. In the Monomijaria^m ihe Mytilm^ Pinna^ kc.y 
it makes only two or three turns, the last often surrounding 
the stomach. In the fresh water species it is longer by a 
turn or two ; longer still mPliolas, Mya^ Venerupis^ Tellina^ 
&c.; but longest of all in Cardium^ Donax^ Venus, Mactra, 
and some other genera, where it is sometimes ten or twelve 
times the length of the animal. The intestine, having made 
its contolutions, is directed towards the heart, through the 
ventricle of which it commonly passes, and ends on the pos¬ 
terior muscle by an opening, which, in some species, has a 
divided margin. This anus is situated between the lobes of 
the mantle, and opens into the superior of the two tubes, 
when they exist. In the oyster the ventricle is not perfo¬ 
rated by the intestine, the heart being in a different situation. 
In the Anomia the heart lies upon it. When there are two 
ventricles, as in Area, Lima, and certain Pectmeuli, the in¬ 
testine passes between them. In the Unio it has been de¬ 
scribed that the intestine makes its escape from the cavity of 
the heart to re-enter it again; such a description is not taken 
from the normal disposition of the animal. The curious cir¬ 
cumstance of the perforation of the ventricle by the intestinal 
tube appears to be a result merely of the disposition of the 
parts. 

The liver, in all the Lamellibranchiata, suiTouncls the ca¬ 
vity of the stomach, into which its secretion of gi-eenish bile 
is poured by one or more ducts. It has no vena porta going 
to it, but its arteries, and hepatic veins are large. Its situa¬ 
tion is at the anterior and superior part of the animal, and it 
is composed of a multitude of oval granules, differing in size 
in different species, opening into the termination of the ra- 
of the duct. 
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CIRCULATING SYSTEM. 

This system is not so simple as it is described by Cuvieiv 
Ppli, &c. Bojanus^ in the Anadonta first described its cor¬ 
rect anatomy. By means of mercurial injections it may bi 
readily made out in the common scallop or Pecten maximus 
The venous blood fi:om the liver, ovaries and intestine, does 
not go to the irancM<B immediately, but a portion of it en¬ 
ters, on each side, a shius or system of veins situated upon 
the adductor muscle, the remainder is poured into a large 
vessel, which is distributed to a dark coloured excretory or¬ 
gan, situated at the base of the hranchm on each side. 
These organs have other veins which open either into 
the dnus or into the branchial arteries. The sinus receives 
likewise the veins of the muscle, and also in part the blood 
of the mantle. It opens into the branchial arteries by two 
valvular openings. The blood firom the viscera must in great 
part pass through the tissue of the excretory organs to enter 
the branchial artery, and the tissue itself appears to be 
entirely formed by these veins. Boj anus from this considers 
these bodies as the organs of respiration. The auricles, 
besides the branchial veins, receive the extremities of the 
large veins of the mantle, small hepatic branches, - and 
other veins firom the neighbouring parts. Poli has figured 
this circumstance in the Arca^ Spondylus^ The branchial 

artery then has its principal origin from the large veins or 
venous sinus^ situated upon the adductor muscle; it then 
receives veins from the organs above mentioned, also others 
from the root of the 'brancliim and fi:om the mantle: it 
then at regular distances gives branches to the processes 
of the hrancliim^ which lun into the corresponding ramuscu- 
les of the branchial vein. The branchial vein, formed 
by these ramuscules^ lies nearer to the processes of the two 
vessels, and is crossed by the divisions of the artery; it is 
joined by the extremity of the great vein of the mantle, and 
by small veins from the liver, &c., as described above, and 
forms die auricle. No valve exists between the veins and 
auricles. The latter have projecting processes upon tliem, 
secreting perhaps the fluid of the pericardium. They are 
connected by a transverse vein, receiving some small ves¬ 
sels from the pericardium^ &c. A valve formed by two 
semilunar membranes exists at the entry of each auricle into 
the ventricle. The pericardium^ always situated in the 

‘ A translation of his paper may be found, * Journ. de Pliysi<iue,’ t. 89, 
with observations upon it by M. Blainville. 
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back of the animal, except in the oyster, contains a thickish, 
transparent fluid. The ventricle is muscular, and is pierced 
by the rectum^ which, in some species, though not in the 
animal whose circulation is now described, likewise traverses 
more or less of the aorta. The ventricle gives off an anterior 
and a posterior aorta^ and a valve exists at the com¬ 
mencement of each. The former runs over the liver, giving 
hepatic arteries, and surrounding the mouth with a ring, fiir- 
nishes the labial, ovarian, intestinal, pedal, and other arteries. 
The latter goes backwards, and ftnnishes, principally, the 
muscle and mantle with arteries. The coats of the veins are 
thin, but they are readily injected; those of the arteries 
thicker, but these vessels are not easily filled with mercury. 
Blood taken firom the auricles is almost colourless,^ sep^ates 
on standing into a liquid and solid part, and, microscopically 
examined, its globules, which are about a thousandth part of 
an inch in diameter, show some appearance of movement, 
even out of the vessels. This fact appears to have been ob¬ 
served by Mayer. ^ The heart is slow in its pulsations; they 
are generally jfrom twenty to thirty in the minute. 

In the Unio and Anadonta the sinus^ corresponding to that 
of the Pecten, lies under the ’pericardium^ receiving anteri¬ 
orly large veins from the mantle, ’oiscera^ &c., and posteriorly 
other vessels from the posterior part of the body. Part of its 
blood goes to the branchial artery on each side, a few twigs 
enter the auricles and the remainder goes to the excretory 
organs. The vein of the mantle, at one extremity, is con¬ 
nected with the excretory organ. This organ on each side 
has a few small veins entering the auricles, but the mass of 
its blood enters the branchial artery. The branches of this 
vessel are found on the outer side of the inner branchial la- 
mina, and on the inner side of the external one. The cor¬ 
responding venous rammcules enter three veins, one lying 
between the two internal hranehia^ which sends its blood to 
the two others, situated at the superior margin of the external 
lamina. These last form the auricles. There is nothing 
remarkable in the distribution of the arteries. 

Poli found two ventricles in the Area ; there are two like¬ 
wise in some other genera, the shells of which have their 
beaks remote. There are never more than two real auricles; 
but dilatations at the commencement of the aerta have been 
so called. In the Cardimi echinatum^ where there are two 
posterior aorta^ each at its commencement is considerably di- 

It is lather red in Teredo^ according to Home. 

Mayer, Soppiem, zut Lehie vom Kieiselaufe, 1827. 
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lated, and the cavities thus formed have ■Strong muscular co¬ 
lumns on their internal parietes* 

The communication between the auricles, effected by a 
transverse vein in the Pecten^ Spondylus, 8^c,y is more com^ 
plete in the oyster, where they are united into one, but there 
are still two auriciilo-ventricular openings. 

^The veins, then, do not all enter the branchial artery, some 
joining the branchial vein, where it forms the auricles. In 
the Pecten we see the visceral blood circulating through the 
excreting organs, which return it to the branchial arteries. 
The veins between the excreting organs and the sinus, may 
be the channels by which the former receive blood from, or 
remit it to the latter. The first supposition is perhaps the 
correct one, and in this case, this part of the circulation in 
the Anadonta^ &c., only differs by the visceral blood entering 
the sinus before it circulates through the excreting organs; 
and by more of the blood of the smus going to them. This 
distribution is something like a portal system. There is a free 
passage from the veins of the mantle into the auricles and 
sinus in the Pecten^ and into the dnus and tissue of the ex¬ 
cretory organs in the Anadonta^ &c.* 

EESPIRATORY SYSTEM. 

As is known to zootomists, the hranchias of the Lamelli- 
hranckiata are cUiated for the purpose of exciting currents in 
the water. In the Monomyaria and Arcace<B there are no 
orifices or siphons to the mantle for the inlet and exit of the 
water &c. In the Pecien^ Spondylus, and Lima the hrancJiim 
of each side are situated on a triangular membrane, at a dis¬ 
tance from those of the other. The two hranchm of the same 
side are not distinct from each other, and their processes are 
disunited, and do not form a continuous membrane as is ge¬ 
nerally the case, but are kept in contact with each other by 
lateral processes. In the oyster the branchm have not only 
their processes conjoined into a membrane, but the several 
lamin<B are united at their bases. In the Arca^ PectunculuSy 
&C .5 the hranchim of each side are separate from those of the 
other; as tliey are in Modiola^ Mytilus^ Litliodorr^us^ and 
other genera; but in these latter, the water enters by the pos¬ 
terior Singed extremity of the mantle, and makes its exit by 
the separate orifice situated higher up. There is a valve be- 

* Treviianus considers the blood fromihe branchial veins to pass through 
the excretory organs beforeit enters the auricles. Vanderheeven was aware 
that the venous blood circulated through them, in opposition to the erro¬ 
neous opinion of the former, according to Prof. Grant. Vid, Lancet, 

s 3 
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low this orifice, and another above, to regulate the currents 
in the proper direction. The orifice is lengthened into a tube 
in the Lithodomm; and in the Pinna the anal valve has ta¬ 
ken a lengthened ligulate form. The Uniones only difler from 
this in having the brancMce united, and the water appears to 
make its exit by insinuating itself between them and the foot, 
and so through the orifice. In the Cardium we see two dis¬ 
tinct openings behind; the water enters by the lower one, 
distends the mantle, and this orifice being then closed by the 
valve, it gets between the foot and the hranchiiB^ and is dis¬ 
charged through the superior orifice. In this animal the pos¬ 
terior extremity of the branchim is united to the septum be¬ 
tween the orifices, so that the two respiratory cavities only 
communicate by the side of the foot. In the Cyclas both the 
short tubes open internally below the hrmichicBy and th^e is 
no passage required between the latter and the foot. The 
water in this and similar cases has only access to the spaces 
left internally between the lamm<B of the Iranchm (oviducts 
of Home) from behind: it is over these spaces that the secre¬ 
tory organs and oviducts commonly open. We find this last 
disposition, only with the siphons more developed, in Donaxy 
Tellina, Psammobia, and many others. There is in these 
commonly a valve between the internal orifices; but the wa¬ 
ter is frequently ejected from both tubes. In the Mactray Cy- 
thereay VenuSy and Venertipisy the tubes are more muscular 
than in the Tellinid^y &c., and they are more or less united; 
the are in these often medianly separated. In the 

Soleny Hyatellay Myay PholaSy Teredoy &c., a different dispo¬ 
sition takes place. Here the branchia are prolonged into the 
inferior siphon, and as they are not separated from the base 
, of the foot within, nor fi*om the mantle without, the water 
drawn in through the inferior orifice must make its exit by 
the same, or by the anterior opening. But water is likewise 
drawn in by the other, and so gets access to the interior in¬ 
ter-laminar spaces of the bran^dcb ; and by this superior si¬ 
phon the Qvay fmesy and secretions are discharged. * Here 
the branchm are often very long, and the siphons very mus¬ 
cular, We sometimes find small supplemenlaiy hranchi<By as 
in the Pmmmohiay PholaSy &c., or the external pair may be 
shortened in front, as in Myuy VenerupiSy and many other ge¬ 
nera. In the Pandora the only appearance of the external 

* We see this also in the Tunicata, By one orifice water enters the re¬ 
spiratory ^c, by the other it is drawn into the external meshes of the Swi- 
The water drawn in by each opening must make its exit by the same. 
Those writers who say the contrary must be incorrect, unless the water pass 
through the stomach and intestine. 
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laminm consists of two very narrow strips at the base of the 
others; this is the case also, according to Blain^dlle, in the 
Osteodesma^ allied to the former. Though it is not by the 
action of the orifices or siphons, or by the relaxation of the 
shell-muscles, and the opening of the valves, that the water 
is drawn into the mantle, yet these accompany the occurrence; 
and though the water commonly escapes in a continuous 
stream firom the action of the cilia^ a sudden ejection of it 
frequently takes place, accompanied by a closing of the valves 
and a contraction of the siphons. Tliese latter parts have 
frequently at their extremities circles of ciliated fringed pro¬ 
cesses. 


(To be cmtimied.) 


Art. VI .—Observations on the Lamellicorns of Olivier. By The 
Rev. F. W. Hope, F.R.S., F.L.S., F.Z.S., &c. 


GENUS. 

Cjstonu, 


( Continued from Page 24. J 


SPECIES. 

1 GoliatJms 

2 Cacicus 

3 Polyphemus 

4 micans' 

5 Chinensis 

6 nigrita 

7 aurata 

8 cortieina 

9 hvmamlaia 

10 guttata 

11 aulica 

12 faseicularis 

13 martnorea 

14 nitida 

15 lanius 

16 carnifex 

17 fulighiea 

18 puhescens 

19 hepatica 

20 tristis 

21 lobata 

22 irrorata 

23 elongata 

24 shimta 

25 Gagates 

26 marginatus 

27 imrio 

28 Cajjensis 

29 sigruita 

30 etcgans 


COUNTEY. AEBANGEMENT OP AUTHOBS. 


Sien*a Leone 

Guinea 

Africa 

Senegal 

China 

Ceylon 

England 

Senegal 

C. Good Hope 

Sierra Leone 

C. Good Hope 

Ditto 


GoliatkuSf Ijamarck 


Mecynorkinaj Hope 
Dicronorhina, Hope 
Agestrata, Escholtz 


CetoniUy Fabricius 


Coryphoy Gory 


Cetonitty Fabricius 


Tobago Gymneiisy MacLeay 

North America -- 

Carolina- 

C. Good Hope Zyiplognatha, Gory. 
Senegal Oplostomusy MacLeay 

C. Good Hope CetomUy Fabricius 
St, Domingo Chasmodiay MacLeay 

Florida Gymnetisy MacLeay 

Soufii America -— 

Ditto CetoniUy Fabricius 

Cayenne CyclidiuSy MacLeay 

C. Good Hope Cetmia, Fabricius 
Ditto Piplognatkay Gory 

Senegal CetoniUy Fabricius 

South of France -- 

C. Good Hope -i— 


Ditto - * — - - 

Coromandel Corypkey Gory 
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OSXVS, SPECIE^ OOUNTSE. AEEANGEMENT OF ADTHOES. 

Ceto^IA. 31 4 ~ 7 mculata Guinea Dicromrhina, Hope 

32 Africam Sierra Leone Chlorocala, Kirby 

33 Iris Surinam - 

34 mturalis Senegal Schuppelii^ MacLeay 

36 falgida Pennsylvania Cetmia^ Fabricius 

36 bJinmta East Indies Hoffmans. 

37 Pkilippensis China Cetmia^ Fabricius 

35 herhacea North America MacLeay 

39 sulcata Madagascar Cetmia^ Fabricius 

40 maeulata Coromandel 

41 olivacea Sierra Leone 

42 inierrupta C. Good Hope 

43 hifida East Indies Sckizorkina^ Kirby 

44 crueifera Bombay Bwlogmldia, Fabricius 

45 impressa East Indies Macronota^ Hoffmans. 

46 North America Cetonia^ Fabricius 

47 cyanea Java Sckizorhim, Kirby 

48 ammimta C. Good Hope Cetonia^ Fabricius 

49 aurickalcea Surat 

50 lurida Brazils 

61 stolata Sierra Leone 

52 luguhris C. Good Hope 

53 histrio Egypt Polyhapkes^ Kirby 

54 versicolor East Indies . . . .. 

55 ccendea Ditto GymnetiSy MacLeay 

56 variegata Tranquebar Cetonia^ Fabricius 

67 hipunctata Senegal Agenius, Gory 

58 areata Virginia Cetonia, Fabricius 

59 sanguimlerUa Senegal Polyhaphes, Kirby 

60 (squinoctialis Ditto --- 

61 argentea Mauritius Cetonm^ Fabricius 

62 irregularis Mexico 

63 kirta Europe 

64 stictica France 

66punctulata Senegal 

Q6fi^BmorrhoidaUs C. Good Hope 

67 nitidula Ditto 

68 Hottentoita Ditto Genuchus^ Kirby 

69 cruenta Ditto -- 

70 pulverulenta Brazils Incas, fom.y Serville 

71 eremita Europe Osmodenm, Serville 

72 nohilis England Gnorimus, Serville 

73 variahilis Germany Gncyrimus, Serville 

74 fasciata England Trichius, Fabricius 

75 hidens North America 

76 viridvla Ditto 

77 lunulata Ditto 

78 pigra Carolina 

79 delta Virginia Archimedius, Kirby 

80 hemiptera England Valgus, Scriba 

81 lineaia C. Good Hope Lepitrix, Serville 

82 nigripes Ditto -- 

83 crassipes Ditto Pachycnema, Serville 

' 84 cancdietdata Ditto Valgus, Scriba 

85 ignita Surinam Chrysopkora P Dejean? 
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SEKUS. 

Cetonia, 


SPECIES. 

86 glahrata 

87 hicolor 

88 emerita, 

89 clamta 

90 corwexa 

91 STmragdula 

92 4-vittata 

93 tetradactyla 

94 lucida 

95 splendida 

96 chrysis 

97 brunnipes 

98 lineola 

99 Sunnarm 

100 striata 

101 A^-punctata 

102 lateralis 

103 pustulata 

104 hifrom 

105 Bajula 

106 holosericea 
\07 strigosa 

108 undata 

109 pkta 

110 maculosa 

111 liturata 

112 cincta 
llSmarginelh 
114 tricolor 
116 tridentata 

116 Hehrma 

117 veluiina 

118 hispida 

119 ciliata 

120 tigrina 


East Indies? 
South America 
Ditto 
Ditto 

St Domingo 

South America 

Brazils 

Jamaica 

Guadaloupe 

Cayenne 

Surinam 

South America 

Cayenne 

Surinam 

Guadaloupe 

East Indies 

South America 

Guadaloupe 

South America 

Ditto 

Surinam 

South America 

Cayenne 

Surinam 

South America 

Brazils 

South America 
Sierra Leone 
East Indies 
Senegal 
Equin, Africa 
Caffraria 
C. Good Hope 


AEEANGSMElSrT OF ATJTEOES. 

Rutela^ Latreille 

Chrysophora P 
Macraspis, Macleay 


Ckasmodia, MacLeay 
Rvtela^ Latreille 


Pomllia^ Leach 
Macraspis, MacLeay 
Cnemida, Kirby 
Incas, Serville 
Gymnetis, MacLeay 


Mkomborhina, Hope 
Cetonia, Fahricius 
Polybaphes, Kirby 
Cetonia, Fahricius 
Diplognatha, Gory 
Polybaphes, Kirby 
Cetonia, Fahricius 
South America? RvtelaP 
C. Good Hope Cetonia, Fahricius 


Hexodon, 1 reticulatum Madagascar Hexodon, Fahricius 
2 unicolor Ditto. 


Genus 6. Cetonia. 

Sp. 1, GoUathm, Now the type of the genus Goliathm : 
it is named Drurii by Mr. Westwood. For the genera be¬ 
longing to this important group the reader is referred to the 
^ Illustrations of the Annulosa of South Africa/ lately pub¬ 
lished by Mr. W. S. MacLeay, and to my observations in 
tlie ^Coleopterist’s Manual.’ 

Sp. 2. Cacicus. Now a Goliathus of Lamatck. Olivier, 
with his usual inaccuracy with regard to country, makes 
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this species an inhabitant of South America; it comes lirom 
the Old World,—^from Guinea. 

Sp. 4. micans. Now a Dicronorhina of Hope. Mr, Strachaii 
has brought to England with him a new species of this 
genus from the vicinity of Sierra Leone. It most probably 
will appear in an early number of the ^Entomological 
Transactions’of London. * 

Sp- 6, nigrita- Olivier states his belief that this insect is 
only a variety of Macronota Chimnsis; Col. Whithill ob¬ 
tained it from the Concan, and from an examination of the 
specimen in the British Museum I consider it as a distinct 
species. 

Sp. 7. corticina. This is still a Cetonia^ and is the Get, pur- 
purascens of Fabricius. 

Sp. 9. bimaculata. This insect is not a GnathocerUj but a 
Coryphe of Gory; the specific name of Jlavomaculata Fab., 
sho^d take precedence of bimaculata* 

Sp. 10. guttata. Olivier describes this species as inhabiting 
South America. I have received it from Sierra Leone. 

Sp. 11. aulica. Still a Getonia, It appears, however, to 
afford ample characters for a sub-genus. 

Sp. 13. marmorea. This is now a Gymnetis^ MacLeay. Mr. 
Earby has suggested the adoption of another genus, named 
by him Marmorma^ to which this species with several 
others ought to be attached. 

Sp. 16. carnifex, Olivier’s locality for this species is South 
America; it inhabits the Cape of Good Hope, and belongs 
to the genus Diplognath^. 

Sp. 17, fuUginm. This is now an Oplostomus of MacLeay. 
For the details consult his ^Illustrations of the Zoology of 
South Africa,’ lately published. Olivier gives no loc^ty; 
1 have received it from the banks of the Gambia, and Mr. 
MacLeay from the Cape. 

Sp. 23. elongata. Now a CycUdlm of MacLeay, of which 
this species is the type. Getonia axillaris^ Dupont, be¬ 
longs to the same genus. Olivier does not mention the 
country firom wfrich he received it: Mr. MacLeay and 
Mons. Gory give it as a South American insect. 

Sp. 31. quadrimaculata. A. Dicronorhina., Mihi. The ori¬ 
ginal specimen fi-om which Fabricius and Olivier described 
the above insect is now in my possession, and I consider 
it as the female of Goliathus Daphnis of Buquet; Mr. 
MacLeay however, regards it as distinct. 

* The insect ^lluded to at Ceionia 4, appears to be one of the GoliatideB, 

and is the male of torquatu^ Fab.; in its characters it seems mediate 

between Mecynorhina and Dicronorhina. 
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Sp. 33. Iris. This species is not mentioned in Percheron’s 
and Gory’s Cetoniid<B; according to Mr. Kirby it belongs 
to his genus Chlorocala^ and is the typical species. 

Sp. 35. fulgida. No locality is stated by Olivier; it is well 
known however to be a North American insect. 

Sp. 36. quinguelineaia- Two species have been described 
with the above name, both of them I believe are from the 
East Indies. , 

Sp. 38. Tierbacea. This insect is not noticed in Percheron’s 
and Gory’s Monograph; it is apparently allied to Macraspis 

Sp. 44. crucifer a. Now a Diploynatha, This insect was 
called by Fabricius, Cet. atromaculaia^ and is properly 
preferred by Gory to the former name. I have repeatedly 
received it from Poona and Bombay. 

Sp. 46. Inda. Tlie locality of the East Indies is given by 
Olivier; it appears peculiar to North America. 

Sp. 47. cyanea. According to Gory this is a Schizorhina\ 
the clypeus is bifid certainly, but it deviates however from 
the type of the genus, and should be separated from Schi- 
zorhina^ as well as other Asiatic species. Its true locality 
is Java. 

Sp. 49. aurichalcea. This as well as other species recorded 
by Olivier,are omitted in the ‘Monographic des Cetoines.’ 

Sp. 51. siolata. Olivier mentions New Holland and Senegal 
as the localities of the above insect; with respect to the 
former he is in eiTor, it may however occur in Senegal, as 
T have received it from Sierra Leone. 

Sp. 55. ccerulea. Fabricius originally named this insect 
qiiadrimaculata: there are several oriental species closely 
allied to it. They ought to be formed into a sub-genus 
allied to Gymnetis. The Asiatic Gymnetidcs require fur¬ 
ther sub-division. 

Sp. 62. irregularis. Olivier does not mention the locality of 
this species; it is evidently a Mexican insect. 

Sp. 63. hirta. This insect was originally called Scarahceus 
hirtellushj Linnmus; the Sc. squalidus of the same author, 
is only a spotless variety of the above. 

Sp. 70. pulverulenta. As Olivier does not state the country 
from which this insect was received he was probably un¬ 
acquainted with it. The Brazils aboimd with them. 

Sp. 76. mridtila. Olivier gives a wrong locality to this insect, 
viz. the East Indies; it occurs only in Northern America. 

Sp. 79. Delta. Now an Archimedms of Kirby, one of the 
TricMid<B. For an account of the natural groups into 
which this genus may be resolved, the reader should con¬ 
sult the third volume of the ‘Zoological Journal,’ p. 136, 
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where there is an excellent paper by my friend Mr. Kirby. 

Sp. 85. ignita. This is most likely a Chnjsophora ; if not 
it is a Pelidnota of MacLeay. 

Sp. 86. glabrata, Olivier gives his opinion that this is an 
East Indian insect; I believe it to belong to South America 
and to be one of the Rutelid^, 

Sp. 88. emerita. Most likely a true Chrysophora, 

Sp. 91. maragdula. Now a Macraspis of MacLeay. Mr. 
Westwood in the new edition of Drury considers this insect 
as a Ckasmodia. As no mention in the description is made 
respecting a divided clypeus^ a peculiarity of Chasmodia, 
I consider it a Macraspis, 

Sp. 92. quadrivittata. The name of fucaia^ Fab., should be 
used instead of the above. The Scarabmis cinctus of 
Druryj is the same insect. 

Sp. 97. hrmnipes. Now a Chasmodia of MacLeay. It is 
probable that Chasm, castanea De Jean, is only an imma¬ 
ture variety of this species. Olivier gives no locality ; it 
abounds in the Brazils. 

Sp. 98. lineola. Now a Rutela, This insect is subject to 
vary considerably, several of the varieties are considered 
as species. Sc. Hesperus of Drury is one of them. 

Sp. 101. quadnpunctata. Certainly a Popillia of Leach. 

Sp. 107. strigosa. This species is apparently unknown to 
M.M. Percheron and Gory, as it is omitted in their mono¬ 
graph ; so also is the following species of Olivier, named 
Undata. 

Sp. 109. picta. This is a true Gymnetis. A specimen is in 
my collection, others I have seen which vary much in the 
yellow markings. 

Sp. 110. maculosa. The name of used by Fabricius 

should take the place of maculosa^ on the ground of prio¬ 
rity. 

Sp. 111. lituraia. Now a Gymnetis. As Olivier has omit¬ 
ted it, I give the Brazils as its tme locality. 

Sp. 112. cincta. This is now a Rhomhorhina of my ^Ma¬ 
nual.’ Cet. Tmiia of Palisot Beauvois, is the same insect. 

Sp. 113. marginella. A Cetonia of authors. Three species 
in the European Cabinets are confounded together imder 
the above name; they certainly cannot be considered as 
mere varieties, their form and proportions being very diffe¬ 
rent. 

Sp. 117. velutina. Now a Polyhaphes of Kirby. The name 
of velutina must be changed; the following are the syno¬ 
nyms of the species. 
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fdzscoidea Fab.^ * Syst. Elect’ % 158,116 
Cetonia- velutina Oliv., tab. 14, fig. 121 

\Jlammea Vigors, ^Zool. Jour., vol. 2, p. 237, tab. 9. 
Sp. 119. ciliata. Most likely a Rutelai if so, its country 

will be South America. 

In concluding these remarks on the species of Lamellicoms 
mentioned by Olivier, two observations will occur to most 
entomologists. The first is Olivier’s want of a better ac- 
qusdntance with the Fabrician species; this is remarkable. It 
certainly should not have occurred respecting the species de¬ 
scribed from our English cabinets, as Fabriciiis and Olivier 
described firom the self-same specimens; every species was 
labelled by Fabrieius, and there ought not, therefore, to have 
occurred so many glaring instances of decided neglect. The 
second great error of Olivier was an indifference about stating 
the countries from which the insects were received. This 
blame attaches equally to Linnaeus, Fabrieius, and other writ¬ 
ers of the same period, and was the fault of the age in which 
they lived: geographical distribution is of mere modem 
growth, it is however of very great importance, and will even¬ 
tually be found the best clue to conduct us out of the laby¬ 
rinths of doubt and en'or, and without it we never can satis¬ 
factorily arrange the families, genera, or even the species of 
Insecta. 

Olivier’s work, as a whole, is one of the best which has 
appeared in France or Europe; although many of the figures 
are bad, many again are tolerably faithful portraits of the 
species. A wretchedly miserable work, with Olivier’s figures 
was published at Nuremberg about 1800, under the tide of 
^ Abbeldungen zuk. Illigeri, Uebersetzung, von Olivier’s En- 
tomologie.’ The plates are so bad that it is rarely admitted 
by entomologists into their libraries. Faulty indeed as the 
above works may be, they are yet better than none. It is 
remarkable, that with the exception of Drury’s ^ Illustrations 
of Exotic Entomology,’ the English authors have scarcely 
ever published a general work of any magnitude, with plates. 
As far as our British Fauna goes however, we greatly sur¬ 
pass the continental writers, as no where in Europe will be 
found more valuable Faunas than those of Messrs. Stephens 
and Curtis. A publication on the same scale as that of Oli¬ 
vier’s would do much to advance the science of Entomology, 
and is at the present moment a great desideratum. There 
are in England several magnificent collections, able artists, 
and unrivdled comparative anatomists, but where is patronage 
to stimulate to exertion ? How little is science encouraged, 
^—how weakly is it supported ! 
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Art. VII.— On the structural differmces ohservahle in the Crania 
of the four British Species of the Genus Cygnus. By W. G. 
Pelerin, Esq. 

It may be considered by many that structural variation in 
the crania of birds is of little importance; but I am inclined 
to think, from an attentive study of the comparative anatSmy 
of the class for some .years, that it may frequently tend, if not 
absolutely to decide species, at least materially to strengthen 
the characters. Many species that were long considered dif¬ 
ferent, as the purre, dunlin, &c., had the crania been minute¬ 
ly examined, would have proved identical, esid. vice versd^ as 
in the present instances, where the birds are so nearly allied 
in point of colour &c. as to have been for years confounded, 
it appears to me worthy of attentive consideration, 

As some doubts have been lately promulgated on the con¬ 
tinent with regard to the swan characterised by Mr. Yarrell 
being specifically different from Cygnus olor^ a description 
and comparison of the cranium of each maybe interesting to 
naturalists, and tend to prove satisfactorily that they are dis¬ 
tinct. 

The measurement of an adult cranium of each bird is as 
follows. 

Length from the tip of the bill to the base or the occipital 
bone:— 

CygAmmutaUlk^ oifor, 6| in. 

Height firom the bottom of the lower mandible when closed 
to the top of the protuberance at the base of the bill;— 

Cyg, immutabitis, li in. Cyg, olor^ 2 in. 

Height from the base of the under jaw to the vertex of the 
head, just behind the orbit of the eye:— 

Cyg* immutahilk^ 2^ in. Cyg. olor, 2i in. 

In Cyg, immutahilis the bill is rather more flattened, par¬ 
ticularly in the middle between Unedertrum and the nostrils; 
the protuberance at the base of the upper mandible is less de¬ 
veloped, and the top of the skull, instead of being nearly on 
a level from thence to the summit of the parietal bones, as in 
ofor, rises gradually to that point, and does not indicate 
any sigh of the sm^l foramen observable at that part in the 
latter species': but the greatest difference is perceptible on 
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comparing the occipital bones; the upper portion of this bone 
in Cyg, immutahilis (a) protrudes considerably more, and 
there axe two ovdlforamma (b), one on each side just above 
the foramen which are not present in any specimens 

of Cyg, olor that I have examined; the portion forming the 
boundary of the external orifice of the ear (c) is much more 
prominent, and the condyle forms a more acute angle with 
the basilar portion of the occipital bone. 



A, upper portion of occipital bone. B, oval foramina. C, external orifice of ear. 

One of the chief distinctions of Cyg. olor appears to be the 
small foramen on the top of the cranium^ which 1 have inva¬ 
luably found in this, but never in a single instance in the three 
other species: the two foramina in the occipital bone do not 
appear so constant, as, although I have always detected them 
in Cyg, Bewickii and never in Cyg. olor^ they are occasional¬ 
ly observable in Cyg.feruBj but wanting in the greater num¬ 
ber, and even in some, though perceptible, nearly obliterated. 

The small size of the head of Cyg, Bewickiiy being usually 
about one tliird less than that of Cyg.feriis^ and the compa¬ 
rative shortness and breadth of the bill, render it unnecessary 
to describe it more minutely, as it would be at once detected 
by any observer at all conversant with the subject 

The specimen of Cyg, immutahilis firom which the accom¬ 
panying drawing and description are taken, was procured in 
the London market, and has been some yeai's in my collec¬ 
tion ; and firom a firequent comparison with many crania of 
Cyg, olor^ firom which it uniformly difiered in the above par¬ 
ticulars, I considered it as the head of a nearly-allied but dis- 
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tmct species, although as I ne\^er subsequently met with ei¬ 
ther the bird or cranium^ I could not identify it with any 
recognised or previously described, till Mr. Yarrell having 
mentioned to me that he had determined a new swan, con¬ 
founded with, but in reality perfectly separable from Cygnus 
olor^ I had no doubt that mine was the same species, and on 
showing it to him, after a careful investigation, he had no he¬ 
sitation in confirming my views with regard to their identity. 

Since writing the above I have dissected the lately charac¬ 
terised goose, which affords additional proof of the utility of 
the study of the cranium^ and also furnishes a corroboration 
that those authors who havewo^ separated* the geese from the 
bemacles are correct; this species forming a beautifiil con¬ 
necting link between the two: the plumage, colour of the 
beak, and legs, assimilate to the true geese, but the greater 
portion of its anatomy is that of the bemacles, particularly the 
head, as, were it not that it is one third larger, it might be 
taken, without attentive consideration, for that of Anser Ber- 
nicla, which it exactly resembles in the form of the bill, the 
height of tihie skuU, and, wherein it particularly differs firom 
all the other true geese, the large size of the super-orbital 
glands, and corresponding enlargement of the processes of 
the lachrymal bones and the depressions over the eyes for 
their attachment and insertion, although not near so much 
developed as in Anser hrenta^ in which these glands not 
only mee^ but lap considerably over each other, and occupy 
a depression formed between the orbits for their reception. 

65, Great Russel St \ 

Bhcmshwry Square. 


[The new goose referred to above was described by Mr. Bartlett at tlie 
meeting of the Zoological Society, January 8th, 1839, under the name of 
Anser or pink-footed goose. It.bears a close resemblance to 

the bean goose Anser segetum^ for which it is probable that it has often been 
mistaken; but it may readftybe distinguished from ^at species by the legs 
and feet, which, in a living or recenUy-Hlled specimen, are of a reddiSi 
flesh colour or pink, while the legs and feet of the bean goose are of a yel¬ 
lowish orange; the bird is smaller, the bill shorter, and the plumage more 
inclined to grey than in the bean goose. Mr. Bartlett stated that he had 
examined twenty specimens of the new species, in all of which the above 
distinguishing characters were present.— Bd,] 
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Art. VIII.— -0?^ the Artificial Arrangement of some of the more 
extensive Natural Orders of British Plants. By Frederick 
John Bird, Esq. 

(Continued from Voh 2, w. s., fage 609. J 

LEGUMINOSm. 

{FABACEJE, Lindl.) 

In the analysis of the genera of this order made by Dr. 
Lindley, the distinctions upon which the principal divisions 
{Lote<B and Viciem) are founded consist in the cotyledons ris¬ 
ing above, or remaining beneath the ground during germina¬ 
tion. To determine, however, which of these two conditions 
obtains, is jfrequently rendered very difficult from the rarity 
of specimens, or from their not being met with during the ear- 
"’ier stages of development; I have therefore been induced to 
construct the following table, without reference to the above- 
nentioned divisional characters adopted by Dr. Lindley. 

The British genera of Legummosce are contained within 
he Linnaean division Biadelphia Decandria. 


Stamens monadelphous, 
Stamens diadelphous..* 

a* 




. (Calyx 2-lipped ....*... B. 

* (Calyx equal . C. 

■o f Calyx with the upper lip entire . Cytisus, 

(Calyx with the upper lip divided .. D. 

« I Calyx inflated, 6-toothed, tubular . Anihyllis, 

(Calyx close, 6-cleft, campanulate . ..Ononis, 

y, (Calyx, upper lip with 3, lower lip widi 2 teeth. Ulex. 

(Calyx, upper lip 2-parted, lower lip 3-toothed . Genista, 

n. 

. f Leaves with tendiils... B. 

(Leaves without tendrils .. F. 

y, (Calyx with 5 foliaceous segments .. .Pisum. 

(Calyx 5-toothed...... D. 

p f Style curved, flat, villous in front ... ,Latkyrus, 

(Style not curved, or at right angles with the ovary.. E. 
y. (Style villous at the upper side, fruit many-seeded... Vida. 
(Style smooth, fruit 2- or4-seeded .. .........Ervum, 

y I Leaves temate. F. 

(Leaves pinnate or absent...... K. 

VoL. III.^—^No. 28. N. s. T 
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F. 

G. 

H. 

I. 

K. 

L. 

M. 

N. 

O . 


Flowers in loose racemes. MeUlotus, 

Flowers in heads or dense spites... G. 

Stipules ovate, leafy, pod apterous. Lotus. 

Stipules pointed, often awned. H. 

Legumes falcate or spiral. Medicago. 

Legumes straight. I* 

Legumes few-seeded....... Trifolium. 

Legumes many-seeded... Trigonella. 

Leaves pinnate with an odd leaflet. L. 

Leaves abruptly pinnate or terminating in a seta.,..Orohus. 

Legumes 2-celled .. M. 

Legumes many-celled. N. 

Carina obtuse......... .Astragalus. 

Carina ending in an exserted point... Oxgtropis. 

Flowers yellow...... Hij^ocrepis. 

Flowers red, white, or rose-coloured....... O. 

Stem prostrate, pod with several joints and seeds.... 

Stem erect, pod with 1 joint and I seed. Onohrgchis. 


VMBELLIFERM. 

{APIACEJE, Lindl.) 

The sub-divisions of this an’angement of the umbelliferous 
genera are those originally formed by DeCandolle, and which 
are also adopted in Lindley’s ^Synopsis; ’ but the characters 
on which the tribes” of the latter author are founded, name¬ 
ly, the primary and secondary ridges of the tiuit, have not 
been employed, as from their minuteness in many cases, it 
frequently becomes difficult to determine the relative situa¬ 
tions which they occupy. 

The plants of this very natural assemblage are comprehend¬ 
ed in the Linn^ean group Pentandria Digynia. 

Sub-divisions. 


Fruit with the face flat ........ f 

Fniit with the face rolled inwards at the edges, forming a longi¬ 
tudinal furrow....... ft 

Fruit with the face curved inwards from base to apex.f f f 

. I Umbels simple, fascicled, or capitate, terminal ...S 
• \ Umbels compound, terminal or lateral.93 




A. 

B. 


) 

i 


Emit smooth; laterally compressed,..,... Hydrocotyle. 

Fruit rough with scales or prickles; roundish...w.... B. 


Flowers in dense heads upon a scaly receptacle. Enjngkmi. 

Flowers in close umbels; fruit with hooked prickles 
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f Fruit compressed laterally... B. 

(Fruit either rounded, or compressed dorsally. IST. 

jg f Calyx leafy, 5-toothed ......... Cicuta, 

(Calyx obsolete or nearly so. C. 

Q (Plants dioecious. Trinia. 

(Plants hermaphrodite..... D. 

jQ f Leaves simple, undivided..... ...Bupleurum, 

(Leaves compound, pinnate or divided.. E. 

g J Fruit crowned with the persistent styles... F. 

\ Fruit not cro^vned with the styles. H. 

■p (Styles straight... Conopodimu 

* (Styles reflexed... G. 

Q j Umbels without any involucre..... PhnpineUa, 

(Partial involucre present.... Simn. 

tt I Fruit apparently single... I, 

' (Fruit apparently double. M. 

J f Rays of the umbel not exceeding 4 or 5... Sison. 

■ (Rays of the umbel numerous. Z. 

g f Petals ovate, entire. Helosciadium. 

‘ (Petals inversely cordate, emarginate. L. 

Y f Channels with single vitta; leaflets linear. .,,Carum. 

(Channels without vitta ; leaflets ovate.. JEpopodium. 

■jyr f Involucra absent......... Apium. 

* (Involucra present. ...... Petroselinum. 

f Fruit taper, or but slightly compressed. 0. 

' (Fruit much compressed at the back,.... X. 

0 J Ridges of the fruit prickly. ... Daucus, 

* (Ridges of the firuit not prickly. P. 

p j Fruit crowned with the persistent styles .. Q. 

(Fruit not crowned with the styles.... R. 

^ j Styles straight.... .... (Enantlie. 

(Styles reflexed... Seseli. 

Tj f Involucra both absent..... Fceniculum, 

(Partial involucre present... S. 

g (Partial involucic 3-leaved, pendulous... Mtlima, 

(Partial involucre many-leaved.... T. 

rr^ (Seeds unattached in the dried pericarp; Ivs. fleshy.CWiAmawi. 

^ * (Seeds attached in tiie pericarp; leaves not fleshy... U. 

Yj f Petals acute at both ends; leaflets finely divided >.>Meum, 

■ (Petals obovate, emarginate...... W. 

w f Leaflets nearly rhomboid, serrated; flowers Yrloite.,,Ligusticum» 

' (Leaflets linear, not serrated; flowers yellowish. Silaus, 

^ (Fruit flattened, with a thick knotted margin.. CC. 

(Fruit flattened, winged, wings not knotted... Y. 

Y j Fruit with a double wing on each side . BB. 

^ * (Fruit dilated into a single wing on each side ..Z. 


Ridges of fhiit equi-distant, channels with 1 -3 vittce,Pmcedanmi. 
Two lateral ridges remote, channels with single AA. 
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. A f Vittm filiform, involucella absent or few-leaved. Pastinaca. 

* ( Vitt<B clavate, involucella many-leaved. Heracleum* 

{Calyx 5-tootlied, seeds with, many viittB . Archangelica, 

(Calyx obsolete, channels with single vittm . Angelica, 

f Channels with single filiform vittce . Tordylium, 

' \ Channels each with 3 vittce . Condylocarpis 

ft 


A, 

B. 


C. 


D. 

E. 

F. 


H. 


I. 


K. 


f Fruit armed with prickles...... B. 

(Fruit smooth, or nearly so. B. 

f Fruit beaked.... ,Anthriscus. 

\ Fruit not beaked. C. 

(Fr. with about 4 rows of prickles; rays of umbel S.,Caucalis. 
(Fr, covered with prickles; rays of umb. exceeding 4,Tonlis, 

(Umbels without involucra... Smymium, 

\ Umbels with at least a partial involucre.... E. 

f Fruit laterally compressed, linear. F. 

1 Fruit laterally compressed, ovate.. 1. 


1 

1 

I 


Fruit beaked............... Scandix, 

Fruit beaJdess. H. 

Fruit with blunt ridges; pericarp solid.... Cli<erophyllwn 

Fruit with acute ridges; pericarp hollow. Myrrhis, 


Partial involucre 3-lvd.halved; ridges of fr. crenate.Comwm. 
Partial involucre many-lvd. ridges fine or depressed. K. 


Flowers monmcious .... 
Flowers hermaphrodite. 


Mchinophora, 


ttt 

Fruit globose, partial involucre halved 


Coriandrum, 


The last-named genus is here enumerated as indigenous to 
this country, although it is still a matter of doubt whether it 
ought to be ranked as such; but the numerous and wild lo¬ 
calities in which it has been found, together with its frequent 
abundance, tend considerably to strengthen the opinion of its 
being so. 

(To he continued.) 


Art. IX. —Observations on the Rodentia, with a view to point ont 
the groups as indicated hy the structure of the Crania, in this Or¬ 
der of Mammals, By G. R. Waterhouse, Esq., Curator to the 
Zoological Society, Vice-Pres. of the Entomological Society. 
(CoTUinued from page 96). 

Family 11.—^Mvoxin^. 

Dentition ,^—Incisors laterally compressed. Molares 
unequal in size, rooted; the series on each side of each jaw 
widely separated and parallel. 
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(a) Skull of araphiurus Capensis, seen from above. (Z>) the same, seen laterally. (e) 
ramus of lower jaw of Myoxus avellanariuSy (inner side. (d) skull of the same seen from 

beneath. 

Skull —^Without any post-orbital process to the temporal 
bone; zygomatic process of maxillary bone consisting of a 
broad thin plate, the base of which occupies the whole space 
between the plane of the palate and that of the upper sur¬ 
face of the skuU: this plate perforated by a tolerably large 
ant-orbital foramen. Palatine portions of intermaxillary, 
maxillary, and palate bones (in Myoosus avellanarius^) on the 
same plane. Incisive foramina long and narrow, situated 
partially in the intermaxillaiy and partially in the maxillaiy 
bones; palatine process of the maxillary terminating opposite 
the penultimate molar, and followed by a narrow palatine pro¬ 
cess of the palate bone. In the palato-maxillary suture are 
two large foramina,^ and there are two large posterior palatal 
foramina^ one on each side, near the inner margin of the last 
molar. Glenoid cavity somewhat contracted. 

Lower jaw with the descending ramus forming a quadrate 
process, which is sometimes perforated. The lower posterior 
angle of this process is incurved, and either angular or round¬ 
ed and the upper posterior angle is acute and twisted outwards. 

The drawings of the skulls of Myoxus glis^ and GrapMii- 
rus Capensis^ which illustrate M, F. Cuvier’s paper in the 
^Nouvelles Annales du Mus.’vol.i., together with some skulls 

• 

^ I have not had an opportunity of examining the palate in the skulls of 
any other species of this family. 
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of Myoxus mellanarim^ now before me, enable me to give the 
above characters of the present family. 

The general form of the skull of the Myoxidm is interme¬ 
diate between that of the Scm?'id6B and the Murid<B ; the in¬ 
ter-orbital portion is more contracted than in the Sciuridce^ 
and the nasal bones are proportionately narrower and more 
elongated. The species of the present family axe readily dis¬ 
tinguished from the SciuridcB by the want of a post-orbital 
process and the larger size of the ant-orbital foramen^ which, 
instead of being placed far forward and low down, is situated 
in the thin plate which forms the zygomatic process of the 
maxillary bone. 

The larger size of the ant-orbital fcyramen and the imper¬ 
fect state of the palatine process of the palate-bone, lead us 
to the Jerboas where the form of the jaw bears a re¬ 

markable resemblance to that of Myoxus^ as will be seen. 

The genera Myoxus and GrapMurus contain all the spe¬ 
cies I am acquainted with belonging to the Myoxidce, 

Family III. —Gerboid^. 

Dentition. —Incisors laterally compressed. Molars 4 t 
TJ? rooted and tmequal in size; the series on each side of 
each jaw parallel and widely separated. 



P^atine portions of the intermaxillary, maxillary, 
and palatine bones on the same plane, or nearly so. Inci- 
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sive foramina rather large, long and narrow, situated partly 
in the intermaxillaries and partly in the maxillary bones.— 
Orbits large, extending far back, and leaving but a narrow 
passage for the temporal muscle. An t-oriital foramen very 
large. The arch which incloses the ant-orbital foramen^ and 
separates this from the orbit, is formed by two bones, the su¬ 
perior maxillary bone and the malar, the latter running pa¬ 
rallel with the former, and articulating with the lachrymal 
bone. The maxillary bone may be described as throwing 
out two processes, one superior and one inferior, which unite 
to form an arch. The superior process is thrown out from 
the plane of the upper surface of the skull, and the inferior is 
directed outwards from the plane of the palate, and is bifiir- 
cate, one portion being canied upwards to join the superior 
process and form the arch, and the other portion, directed 
backwards beneath the malar bone, assists in the formation of 
the zygoma. Zygomatic arches slender and curved down¬ 
wards, so that their lower boundary is below the level of the 
palate, the hinder portion of the zygoma is horizontally com¬ 
pressed. The glenoid carity somewhat contracted and ob¬ 
lique in its position, being directed forwards and inwards from 
the root of the zygomatic process of the temporal bone, and 
extending upon Ae sphenoid. Palatine process of palate 
bone continuing the plane of the palate beyond the fine of 
the last molars. The inter-parietal bone is large and nearly 
of a semicircular form. 

Lower jaw with the coronoid process rather small, the con¬ 
dyloid curved inwards: the descending ranitis (or posteiior 
coronoid process, according to Carus) is somewhat quadrate 
and perforated, angular in DipiiSy and has the lower and pos¬ 
terior portion somewhat rounded in Alactaga. The symphy¬ 
sis menii is of but small extent. 

My materials for drawing up the characters of the present 
group are very limited: skulls of Dipiis Mgyptius^ and two 
or three figures, are all I have at my command. M. F. Cu¬ 
vier (in his ^Memoire sur les Gerboises,’ &c.*) has figured 
the skull of a species of Dipus and that of an Alactaga^ and 
in both the descending ramus of the lower jaw is perforated. 

The skulls of the species of Dipus are remarkable for the 
somewhat oblique direction of the glenoid cavity of the tem¬ 
poral bone, and for the great developement of the auditory 
hull(B^ which encroach upon and contract the occipital por¬ 
tion of the cranium, A narrow band of the squamous por¬ 
tion of the temporal bone is extended backwards over the 

* See ‘ Transactions of the Zoological Society,’ Vol. ii. pi. 24. 
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auditory lulla^ etnd joins a similar band which forms part of 
the supra-occipital bone. In the genus Alactaga the audito¬ 
ry hidl<B are comparatively small, and the peculiar bands just 
described do not appear to exist. 

In the form of the lower jaw the genus Dipus very closely 
resembles Myoocus^ especially My» avellanarhis; in both the 
descending ramus is perforated, and in Myoxus as in Dipus 
the glenoid cavity of the temporal bone is oblique, though in 
a less marked degree. On the other hand we find a conside¬ 
rable resemblance, in the palate and its foramina^ between 
the animals of the present family and those of the genus Ger- 
hillus. 

The genera Dipus^ Alactaga^ and Meriones belong to the 
present family; I must observe however that the Dipus Ca- 
fiademis, (which constitutes the genus Meriones^ according 
to most of the later writers)^ presents a form of skuU which, 
in many respects, is intermediate between the jerboas and 
the dormice {Myoxidm). Comparing the lower jaw of Dipus 
j^gypiius with that of Myoxus avellanarius^ we perceive 
that the coronoid process is proportionately larger in the lat¬ 
ter; in this respect the Meriones Canadensis agrees with the 
dormouse; it also approaches more nearly to the last-men¬ 
tioned animal in the comparatively small extent of the pala¬ 
tine portion of the palate bone. In the size of the ant-orbital 
foramen^ the Mer. Canadensis is intermediate between the 
two animals with which we are comparing it. This foramen 
being larger than in Myoxus^ and smaller than in Dipm. In 
Mer. Canadensis^ as in the jerboas, the portion of the zygo¬ 
matic process of the maxilla which forms the lower boundary 
of the ant-orbital passage is thrown out firom the plane of the 
palate. The incisive foramina are larger in Mer. Canaden¬ 
sis than in Myoxus avellanariusy thus agreeing with Dipus. 

( To be continired.) 


Art. X .—Observatmis on the application of Heliographic or Pho- 
iogenic Drawing to Botanical Purposes; icith an account of an 
economic mode of preparing the Paper: hi a Letter to the Editor 
of the ^Magazine of Natural History' By Golding Bird^ 
M.D., r.L.S., &c. 

Sir, 

The mode of fixing the images of the camera 
obscura, and copying engi’avings, by means of the chemical 
action of light on paper prepared with a solution of chloride of 
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silver, has attracted so much notice, and produced so much 
popular excitement, that a few observations on this interest¬ 
ing process will not perhaps be considered out of place in 
your Magazine. I venture to occupy your pages with the 
less reluctance, because I feel that the application of this he¬ 
liographic or photogenic art will be of immense service to the 
botanist, by enabling him to procure beautiful outline draw¬ 
ings of many plants, with a degree of accuracy which, other¬ 
wise, he could not hope to obtain. 

That light will act on chloride of silver is by no means 
a novel discovery, and paper prepared with it was long ago 
used by Ritter and Wollaston, in testing the chemical action 
of the rays of the solar spectrum; still, in this country it was 
not, I believe, applied to any pui*pose likely to be of usei to 
the naturalist and traveller, until brought into notice by the 
researches of Mr. Talbot. It is not a little amusing to ob¬ 
serve how many pretenders to the discovery have stalled up 
since the announcement of Mr. Talbot’s discovery, and that 
of M. Daguerre in France. The latter gentleman has, through 
M. Arago, at a late meeting of the French Institute, announ¬ 
ced his mode of preparing a sensitive paper, far exceeding 
that of Mr. Talbot in delicacy, but otherwise possessing the 
same property of indicating intensity of light by depth of 
colour, and consequently differing from that marvellous pre¬ 
paration which he is said to possess, and which represents 
shadows by depth of colour, precisely as in nature. 

M. Daguerre prepares his heRographic paper by immersing 
a sheet of thin paper in hydrochloric ether, which has been 
kept sufficiently long to be acid; the paper is then carefully 
and completely dried, as this is stated to be essential to its 
proper preparation. The paper is next dipped into a solu¬ 
tion of nitrate of silver, (the degree of concentration of which 
is not mentioned), and dried without artificial heat in a room 
fi:om which every ray of light is cai’efully excluded. By this 
process it acquires a very remarkable facility in being black¬ 
ened on a very slight exposure to light, even when the latter 
is by no means intense, indeed by the diiSused daylight of 
early evening in the month of February. This prepared pa¬ 
per rapidly loses its extreme sensitiveness to light, and finally 
becomes not more readily acted upon by the solar beams than 
paper dipped in nitrate of silver only. M. Daguerre renders 
his drawings permanent by dipping them in water, so as to 
dissolve all the undecomposed salt of silver. 

This process is very inconvenient, for many reasons, among 
which are the difficulty of procuring, as well as the expense 
of, hydrochloric ether: on this account I prefer Mr. Talbot’s 

VoL. III.—No. 28 . N. s. XJ 
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process, although it is to be regretted that this gentleman has 
not stated more explicitly the proportions in which he uses 
the ingredients employed in the preparation of his sensitive 
paper. I have performed a set of experiments on this sub¬ 
ject, and can recommend the following proportions as the 
most effective and economical. 200 grains of common salt 
are to be dissolved in a pint of water, and sheets of thin blue 
wove post paper saturated with the solution, which, for this 
purpose, should be poured into a dish, and, the paper being 
immersed, the application of the solution to every part should 
be ensured by the use of a sponge. The paper is then to be 
removed, drained of its superfluous moisture, and nearly dried 
by pressure between folds of linen or bibulous paper. 

240 grains of fused nitrate of silver are then to be dissolved 
in 12 fluid ounces of water, and this solution is to be applied 
by means of a sponge to one side of each sheet of the previ¬ 
ously prepared paper, which side should be marked with a 
pencil, so that when the paper is fit for use the prepared side 
may be distinguished. The sheets of paper are flien to be 
hung upon lines in a dark room to dry, and when nearly fi*ee 
from moisture, their marked sides are to be once more sponged 
over with the solution of silver, and finally dried; they are 
then to he cut into pieces of convenient size, and preser\"ed 
from light, or even too much exposure to air, by being wrap¬ 
ped up in several folds of brown paper, and kept in a portfolio. 

The proportions above recommended axe sufficient for the 
preparation of a quire of the kind of paper alluded to; if 
more of the salt of silver were used, the paper would indeed 
become darker by the action of light, but its expense would 
be proportionally increased: and when prepared in the man¬ 
ner directed, it assumes^ by less than a minute’s exposure to 
the rays of die sun, a rich mulberry broTO tint, of sufficient 
intensity to define an outline very beautifully, which indeed 
is all that is required. 

To use this paper, the specimen of which a drawing is re¬ 
quired, is removed from the herbarium, placed on a piece of 
the paper, and kept in situ by a pane of common glass press¬ 
ed by weights: a piece of plate glass, however, is preferable, 
as it is sufficiently heavy to press the plant close to the pa¬ 
per. The whole is then placed in the sunshine, and in less 
than a minute all the uncovered parts of the paper will as¬ 
sume a rich brown tint. The paper should then be removed 
from the direct influence of the sim, and placed in a book un¬ 
til ^the drawing be rendered permanent: the specimen, quite 
iminjured by the process, may then be replaced in the herba¬ 
rium, and the drawing of another be taken, and so on. So 
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rapidly is this process executed, that twenty-five or thirty 
drawings may be obtained in an hour, providing we are fa¬ 
voured with a direct sun-beam; if, however, we have only the 
diffused day-light, five or ten minutes, and sometimes even 
more, are required to produce a drawing with well-defined 
outlines. 

If drawings of recent plants be required, specimens of pro¬ 
per size should be cut, and if not too rigid, placed on a piece 
of the paper, and kept in a proper position by means of a pane 
of glass, as in the case of dried specimens; but if the plant 
be rigid, the specimens should be placed for twenty-four 
hours between folds of blotting-paper, under a heavy weight, 
before placing them on the sensitive paper. 

Having obtained as many drawings as are required, the 
next thing is to fix them, so that their otherwise evanescent 
character may not deprive them of their value. For this pur¬ 
pose place them in a dish, and pour cold water over them; 
allow them to soak for ten minutes, and then transfer them to, 
or sponge them over wdth, a solution, made by dissolving an 
ounce of common salt in half a pint of water, to which half a 
fluid ounce of the tincture of the sesqui-chloride of iron has 
been added. The drawings thus prepared may be dried by 
pressure between folds of linen, and exposure to the air; and 
may then be examined without danger. On looking at them 
every one must be struck with the extreme accuracy with 
which every scale, nay, every projecting hair, is presented on 
the paper; the character and habit of the plant is most beau¬ 
tifully delineated, and if the leaves be not too opake, the 
venation is most exquisitely represented; (this is particularly 
the case with the more delicate ferns, as Polypodium Dryop- 
ter is). Among those classes of plants which appear to be 
more fitted than others for representation by this process, may 
be ranked tlie ferns, grasses, and umbelliferous plants; the 
photogenic drawings of the former, are indeed of exquisite 
beauty. 

The fact of the object being white on a brown groimd 
does not affect the utility of this mode of making botanic 
drawings ; indeed, I almost fancy that their character is bet¬ 
ter preserved by this contrast of tint, than by a coloured out¬ 
line on a white ground. Every one will be fully aware of the 
value of this process to the botanist, in obtaining drawings of 
rare plants preserved in the herbaria of others, and which he 
would otherwise have probably no means of obtaining. 

If the drawing of a tree or large shrub be required, a box, 
blackened inside, having a hole at one end about 1J inch in 
diameter, must be provided; in this hole should be placed a 
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lens of 5 or 6 incites focus; if one of longer focus be used, 
the dispersion of light becomes too great to ensure an accurate 
representation. When the tree or shrub is well illuminated 
hy the solar beams, the lens should be presented towards it, 
at a distance varying of course with the height of the object. 
A piece of card-board should then be placed in the box, a 
little beyond the true focus of the lens, and the former moved 
until a well-defined bright image of the tree &c. is formed on 
the card, of course in an inverted direction. The box is then 
to be placed on any convenient support in this position, and 
a piece of the prepared paper fixed on the card, the lid of the 
box is then to be closed, and the whole left for half an hour, 
at the end of which time a beautifully accurate outline of the 
object will be found on the paper, which is then to be render¬ 
ed permanent in the usual manner. It is obvious that this 
plan is unavailable on a windy day, on account of the branch¬ 
es of the tree &c. being continually moving, so that it is of 
far less use to the botanist than the above described process 
for obtaining drawings of small specimens. 

Various other applications of this paper will suggest them¬ 
selves to the minds of naturalists, hut having far exceeded my 
intended limits, I conclude by subscribing myself. 

Yours very faithfidly, 
Goldino Bird, M.D. 

22, Wilmington Square^ 

March 26th, 1839. 
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The Memoir of Madame Power upon tlie Paper Nautilus and tlie ce- 
pLalopodous animal as yet its only inown occupant, originally published 
in the Proceedings of the Academy of Catania, is concluded in our pre¬ 
sent number: and to those who feel at all curious upon the subject, the 
history of this lady’s researches will furnish matter of extreme interest. 
To us it appears that the observations of Madame Power, in connection 
with evidence subse<iuently drawn from materials in her possession, all 
but demonstrate the relation between the poulp and the argonaut-shell, 
to be one of necessity and not ot convenienee. At all events, this long-dis¬ 
puted qu^on will henceforward hold a position very different to that 
which it has for a long period occupied; for it will hardly now he assert- 
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ed that the arguments for and against the parasitic hypothesis are equally 
balanced. We admit that in some particulars Madame Power’s descrip¬ 
tive details are open to objection, as being sometimes evidently inaccurate; 
but this, to a great extent, may he explained as a consequence re¬ 
sulting firom her want of physiological Imowledge, and partly firom a very 
natural wish on her part not to appear ignorant of things which she sup¬ 
posed emy body knew. Fortunately it happens that some of the more 
important facts bearing upon the question at issue, although originating 
in the researches of this lady, do not rest upon her individual testimony 
as the sole authority for their existence. M. Sander Pang has fully con¬ 
firmed all that she has stated of the manner in which the poulp applies 
its palmated or sail-arms to the keel and sides of the shell; and Profes¬ 
sor Owen, at a recent meeting of the Zoological Society, communi¬ 
cated the result of his own observations upon the materials placed at his 
disposal by Madame Power. In a series of ova exhibiting various stages 
of developement, he found in those most advanced the contained embryo 
having the distinction of body and head established; the pigment of the 
eyes, the ink in the ink-bladder, the pigmental spots on the skin were dis¬ 
tinctly apparent; the siphon, the beak, and the arms were also discrimi¬ 
nated by a low microscopic power; but no trace of the ^ell. Now Ma¬ 
dame Power has uniformly asserted that the young poulp is excluded naked 
from the egg, although fully cognisant of Poll’s belief that he had de¬ 
tected the embryo-shell within the ovum ; and the result of Prof. Owen’s 
examination is therefore strong presumptive evidence in favor of her 
statement. With respect to the supposed exception among the testace¬ 
ous Mollusca which the young of the poulp would form, (granting the 
condition of its naked exclusion from the egg), and the consequent infe¬ 
rence which might be drawn in favor of the parasitic theory, Mr. Owen 
observed that the mode of the development of the ova of Mollusca has not 
been investigated even to the amount of one per cent., so that the data 
are far too iinperfect for arriving at even a general law respecting the 
existence of the shell within the ovum, and much less one so precise as 
almost to prohibit the possibility of a cephalopod that is born naked se¬ 
creting a shell some days afterwards. The collection of argonauts with 
the respective animals brought by Madame Power on her present visit to 
this country, consists of twenty specimens in all stages of growth. In 
every case Mr, Owen found that the position of the cephalopod with re¬ 
spect to the shell corresponded to that in the pearly nautilus; in the 
young specimens the body of the cephalopod was exactly adapted to the 
whole cavity of the shell, but was withdrawn from the apex in those of a 
larger size, and the deserted place filled with the mucous secretion or ova 
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of the animal. The argonaut-shells which had been perforated or frac¬ 
tured by Madame Power, and subsequently repaired whilst in her posses¬ 
sion, went very far towards convincing us that the two kinds of repairing 
material which we have described on a former occasion' are deposited by 
one and the same mollusc, being merely different stages of a continued 
secretive process. Perhaps, however, the most convincing argument put 
forward by Mr. Owen, is this. The young cephalopod grows rapidly, 
and a uniform correspondence is found between its size and that of the 
shell which it inhabits; consequently, upon the pai'asitic hypothesis, the 
young Ocythoe must be engaged in waging continual warfare with the . 
hypothetical true constructors of the argonaut shell, and the number of 
these hypothetical true constructors must infinitely exceed the number 
of the hypothetical parasitic occupiers; now from the abundance in 
which Madame Power has procured cephalopods and shells, the hypo¬ 
thetical true constructors ought to swarm in the port of Messina, and yet 
this great desideratum in the science of Malacology has not only evaded 
her observation, but the observation of till other collectors who have ex¬ 
plored the coasts of the Mediterranean. 

The entire summary of Mr. Murchison’s researches upon the group of 
ancient fossiliferous rocks, to which he has applied the term “ Silurian 
System,” has appeared in two quarto volumes, accompanied by a splendid 
suite of maps and illustrations. Altogether we think this work must be 
regarded as the most important memoir, of a purely geological character, 
that has ever appeared in this, or perhaps any other country. Nothing 
but the high reputation with which Mr. Murchison’s name must always 
be associated wherever Geology is known as a science, in connection with 
the “ Silurian System,” can in any way recompense him for the labour it 
must have cost in its production. We make tliis casual allusion to the 
appearance of the work, reserving for another occasion a more extended 
notice of its contents. 

The Report by Mr. De la Beche on the Geology of Devon, and criti¬ 
cal notices of many other geological works acknowledged on our wrap¬ 
per, and -with which our library table is almost covered, are, from tlie 
pressure of original articles, postponed for the present. 

A work has been published within the last few days, entitled ‘ Proceed¬ 
ings of the Botanical Society of London, from July, 1836, to November, 
1838.’ We imagine that the majority of metropolitan botanists would 
somewhat indignant if the condition of botanical science in the ca¬ 
pital Britain were to be, in any way, tested by the contents of this vo- 
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lume. The anxiety of the Council to see their own names, or the name 
of the Society, in print, has overreached their discretion, or they certainly 
would have avoided a public record of their proceedings, so long as the 
reading of articles irom foreign journals, in lieu of original papers, occu¬ 
pied the business of their monthly meetings. Belonging to the Society in 
question, we feel at liberty thus to express our sentiments, because we 
think the volume, taken as a whole, is not creditable to the Society, and 
calculated rather to keep it in the rear, instead of contributing to place 
it on a level with other bodies of a kindred nature. The plant allied to 
Nyrmphcsa^ and transmitted to this country from Guana by Schomburgh, 
is figured and described under the name Victoria Regina^ Schomburgh, 
though in the ‘ Magazine of Zoology and Botany,’ vol ii. page 440, it is 
published as Victoria Regina^ Gray, The Society, it appears, has adopt¬ 
ed this plant as its emblem, the Queen having, in accordance with the 
wish of its discoverer, granted permission for the use of her name to de¬ 
signate the genus. Should Her Most Gracious Majesty Queen Victoria 
have the curiosity to look at the description of this Royal plants what 
must be her astonishment, if the eletnents of Botany and the rudiments of 
Latin have formed a part of Her Majesty’s education, to find that under 
the sanction of the Botanical Society of London, or at any rate that of 
the Coimcil, this said Bnyal plant, Victoria Regina^ is characterised as 
having ^‘foliis orbiculatis^ supra reticulata areolatis utrinque glabro; nervis 
venisque suhtvs prominentis aculeatis” 

Messrs. Doubleday and Foster have been welcomed on their return 
from America, with a dinner by their entomological friends, principally 
intended as a public acknowledgment for the time and expense devoted 
by these two gentlemen to the advancement of science, and the liberal 
manner in which they intend to dispose of the rich collection formed dur¬ 
ing their travels.^ On this occasion the uniform cordiality and kindness 
they had experienced among American naturalists, was spoken of in the 
warmest terms of grateful recollection. 

It will be seen by a notice on the second page of the wrapper, that 
with the May number of this Magazine a supplementary part, containing 
plates will be issued. The introduction of Memoirs illustrated by plates 
constitutes a new feature in the publication of this journal, and one to 
which we respectfully invite the attention and support of our subscribers. 
We have long considered the limiting the illustrations to wood-cuts a 


»It is understood that the collection will be distributed among the pub¬ 
lic cabinets of the metropolis. 
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drawback to tbe Magazine, not only fi’om its excluding certain papers 
wbicb would otherwise gain insertion, but by its preventing the work 
from taking that rank in scientific literature to which the number and 
character of its contributors fairly entitle it We have thought it better 
to publish the plates in a separate form, rather than to make an altera¬ 
tion in the price of the Magazine, intending the purchase of the supple¬ 
ment, (after the issue of tloB first number), to be quite optional with the 
subscribers. It is proposed to publish about three of these supplementary 
parts in the course of a twelvemonth, and not in any way to reduce the 
number of woodcuts in the body of the Magazine. 


SHORT COMMUNICATIONS. 

LiMNoniA terehrans in Plymouth Harbour. —In my paper on 
the Teredo and Limnoria (vol. ii. n. s. page 206) I stated that 
I had submitted Kyanized wood to the test of the action of 
the Limnoria; accordingly on the 12th of January, 1838, I 
placed the following pieces of wood on the piles of the Pitch- 
House Jetty, in Plymouth Dock-Yard, at low water; a piece 
of American deal, 4 inches by 10-| thick; also a piece of si¬ 
milar dimensions, which had been soaked for two months in 
a satmrated solution of arsenic; and two others which had 
been prepared with Kyan’s solution, by W. Evans, Esq., the 
agent of the patentee in this town. On the 12th of the fol¬ 
lowing August, the pieces having all been under water for 
seven months, were taken up by some of the dock-yard men 
in presence of Mr. Churchward and myself, and they are now 
in my possession. It was found that the protected pieces 
had all been acted on, though not to quite so great an extent 
as the plain piece of deal; but the specimens were dotted 
with Balani and Flustrmy and all contained living Limnorics^ 
and it was evident that, though retarded, the destruction of 
the wood would, in a few months more, have been equally as 
certain as where none of the above preparations had been 
employed. 

It appears to me highly improbable that any protection can 
be afforded in cases of this kind, from the employment of so¬ 
luble substances; for in the instance of the solution of oxide 
of arsenic, or of the bi-chloride of mercury (corrosive subli¬ 
mate), which Kyan’s solution isknovm to be, it is evident tlrat 
any additioBal quantity of fluid coming in contact with it, 
will dilute it, or re-dissolve any of the s^t which might have 
been deposited in the pores of the wood, by drying ; the con- 
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tinual washing of the sea will effectually clear the surface of 
the wood of any deleterious matter; and although the fore¬ 
most depredators may perish in making a lodgement in the 
interior, yet myriads are ready to supply their places, and to 
maintain the ground already gained, while the continued ac¬ 
tion of the water will tend to assist them in their efforts: 
hence I am of opinion that we have not discovered in Kyan’s 
solution a certain remedy against the destruction of wooden 
erections in any of the estuaries around our island. 

Since the publication of my paper the Lords of the Admi¬ 
ralty have ordered the flooring of the south building-slip in 
this dock-yard to be removed, and replaced with stone. 

I have just learned that two arches of the wooden bridge 
at Teignmouth have fallen down, in consequence of the piers 
having been destroyed by the Teredo; so that we have here 
found another locality for that animal.— Edward Moore, 
M,D, — Plymouth^ Sept. 20th, 1838. 

Ignes fatuL —The existence of this meteor, which I have 
endeavoured to confirm in your journal against the doubts of 
a correspondent, derives additional support from a statement 
communicated in Poggendorf s ^Annalen,’ No. 6,1838, p. 360, 
by Prof. Bessel, who made his observations in a perfectly 
calm and misty December night. The phenomenon consist¬ 
ed in numerous little flames, which originated over ground in 
many places covered with stagnant water, and disappeared, 
after having shone forth a short time. Ilie colour of these 
flames was somewhat bluish, like that of the impure hydro¬ 
gen generated from iron filings and dilute sulphuric acid.— 
The observation was made on one of the large moors in the 
Duchy of Bremen, at the distance of a few leagues from the 
observatory of Lilienthal. On the ground where the ignes 
fatui were seen, much peat had been dug out, and the surface 
is consequently uneven. There were hundreds of lights, each 
of which lasted about a quarter of a minute. They would of¬ 
ten reinain in the same place, but often also move horizon¬ 
tally; great numbers of them were commonly put into motion 
together. These movements were, no doubt, effected by cur¬ 
rents of air, which were not perceived at the place where 
Prof. Bessel was. It will be perceived that in every essen¬ 
tial particTilar the observation agrees with that communicated 
by me.— W. Weissenborn. — Weimar^ Jan, 20th^ 1839. 

Curious capture of a White-headed jEayZe.—In the mena- 
gery at the Pfaueninsel, near Potsdam, there is a white-head¬ 
ed eagle [Falco alhicilla), which was caught in the following 
curious manner- It was seen to poxmce upon a*sturgeon in 
the river Havel, but the fish was too heavy to be lifted into 

Vht. TTT—TMn. 9ft. w. « v 
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the air by the biid, though not strong enough to draw the 
latter, which struggled with its wings, under the water.— 
Thus the fish rushed along on the surface, the two ^imals 
looking much like a boat with the sails spread, imtil both 
were secured bv some people who went after them in a boat. 

, Capture of an Eagle at Swaffitam. —About the end of De¬ 
cember last a large eagle was observed on Beachamwell war¬ 
ren, about three miles firom Swaff ham, where it made great 
destruction among the rabbits. The warreners tried every 
scheme to entrap it, but without success; as it would not 
come down to a bait. On the 5th instant one of the keepers 
of John Motteux, Esq., saw it fly into a plantation adjoining 
the warren, and by sending a person to the farther side, it 
was firightened towards him, when he got a shot at it and 
killed it. It proved to be the white-tailed or cinereous eagle 
{Falco alhicillay Linn.), weighing 10|.lbs., and measuring be¬ 
tween the tips of the wings 7 ft. 5 inches; it was a male bird, 
but not in the adult plumage, the general colour being light 
brown, and the tail feathers not perfectly white. I have pre¬ 
served it in my collection of British birds, and on skinning it 
found it a complete mass of fat. 

There was a pair of the long-tailed duck [Anas glacialis^ 
Linn.) killed in the beginning of February, in the neighbour¬ 
hood of Lyim, but I was not fortunate enough to get them. 
Two pairs of the red-breasted merganser [Mergus serrator^ 
Linn.) were shot about the same time,— Henry Dugmorey Hec¬ 
tor of Pemthorp.—Swajfhamy March 12fft, 1889, 

. Early appearance of the common Bat.-r-l have, the last 
two years, observed an unusually early appearance of thq^jorn- 
mon {Vespertilio pipnetrellus). On the 6th of Mkrch, 
1888, at 1 o’clock, P.M., it being a bright, warm, sunSday, 
I observed one of these animals flitting about in searchjjjlfood, 
in a garden at Poole, in Dorsetshire; and althougl^B fre¬ 
quently flew to a considerable distance, it returned a^R and 
again to the same locality, and I continued watchin^p for a 
considerable period. On the following day a similar Jucum- 
stance occurred imanother garden at Poole. This year I have 
observed a still earlier appearance of this little animal, viz., 
m the 23rd of February. I was riding on that day from 
Brading to Hyde, in the Isle of Wight, at about half-past 5, 
P.M. The weather was warm and serene, and the light of 
the moon was succeeding to that of the sun, which had lately 
set^ when I observed a bat hovering about precisely as in a 
summer evening. Before arriving at Ryde I saw two more of 
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these little creatures, but have not observed any since that 
date.— T. Bell Salter. — Ryde, March 15#A, 1839. 

Note on the Hirundinidce .—On Wednesday, July the 25th, 
1838, about a mile j&’om Blackburn, I saw an immense multi¬ 
tude of swifts [Cypselus Apus); there were several hundreds 
of them: the locality was a print-work and a factory, turned 
by a water-wheel, a large lodge of water, and several streams, 
close by the river Darwen; this is always a favourite haunt 
of the whole of the swallow tribe, and they are generally met 
with there in great numbers, but so large an assemblage of 
swifts I never saw before, for of late years there have been 
very few of them. Could they, at that early period be pre¬ 
paring for their annual migration ? 

On Friday, October 19th, 1838, I saw three swallows ho¬ 
vering in the streets of Blackburn; they were busy hawking 
for flies, were strong on the wing, and apparently adult birds. 
—John Skaife.—Blackburny Oct. 21^^, 1838. 

Improvements in the Microscope .—In the ‘ Magazine of 
Natural History’ for June, 1838, page 345, was inserted a no¬ 
tice of improvements in the microscope, made by myself. I 
have now to inform you of an additional improvement for 
equalizing the lights and of a facility m adjusting the focus, 
which now scarcely leaves anything to be wished, in the use 
of this most invaluable instrument of research in its improved 
state. 

To equalize the lighty I have mounted upon the top of my 
graduating tube, an exceedingly finely greyed plate of glass, 
and by this means produce the effect, so very desirable, of a 
cloud. I thus entirely get rid of the unpleasant glare and 
glil^r produced by the use of a candle or lamp. The greying 
efint was produced on the surface of the glass plate by the 
em^Lyment of emery, which was suspended in water half a 
mii^B, and was thus levigated in a very high degree indeed. 

adjmtment of the focusy so highly necessary to accom- 
pa^Rvery change in the position of an object, 1 now effect 
as i^Paws. 1 have before stated that Mr. Andrew Ross had 
effec|Bd the minute adjustment of the focus, by a fine screw 
with a milled head. Now, this milled head is placed upon 
the top of the stem of the microscope, and I had only to bring 
the left hand into uscy instead of letting it lie idle as usual, 
and to employ it to turn the milled screw-head; and I thus 
at once constantly effected the minute adjustment of the focus 
wit i every change in the position of the object. 

I hardly need expatiate upon this great advantage in the 
use of the microscope. The right hand is fully employed in 
effe eting the crossing motions of the stage , aind thus both 
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hands are most usefully engaged: indeed, after fifty yeai*s of 
constant use of the microscope, I can tmly say that it is only 
now that I am perfectly satisfied in the employment of that 
instrument.— Thomas Gill. —125, Strand^ March 2Srd^ 1839. 

Anomalous Insect found in Spongilla Jlumatilis. —^At the 
meeting of the Entomological Society held on the 8rd of De¬ 
cember, 1838, Mr. Westwood read the description of a minute 
and anomalous species of insect recently discovered as the in¬ 
habitant of the Spongilla Jlumatilis. These little insects are 
scarcely more than one eighth of an inch long, and of a pale 
green colour, with six moderately long legs, having, at first 
sight, much of the appearance of Aphides. They are, how¬ 
ever, apterous, and of a very peculiar structure, so that not 
only is the family doubtfiil to which they belong, but even 
the order and class. The antenncs are about half tlie length 
of the body and very slender, and the mouth c/onsists of four 
naked set<B^ exceedangly delicate, porrected, and equalling 
the antemics in length; they arise in pairs at a short distance 
apart, and are not inclosed in any sheath, like the setcs of 
Hemiptera. "^The body is clothed with numerous long hairs, 
and each of the abdominal segments is furnished at the sides 
with a pair of long, flattened, articulated :dlaments, somewhat 
like those of the larva of Sialis lutaria^ which are evidently 
organs of respiration, and are kept in constant agitation in 
their wate^ abode. Mr. Westwood is doubtful whether, not¬ 
withstanding several of their characters, these insects ought 
not to be regarded as having arrived at their foil growth, as 
they possess certain points of resemblance with the perma¬ 
nently apterous Coccid<B and Aphides^ whilst there is no tribe 
or family of insects of which they can be regarded as the Zar- 
vcSy (except perhaps the anomalous genus Acentroptis^ that 
has been regarded by Stephens as Neuropierous^ Curtis as 
TrichopterouSy and Westwood as LepidopterouSy and of which 
the term is unknown). 

Mr. Hogg, F.L.S., by whom these insects were discovered, 
during a series of minute investigations upon the Spongillay 
has arrived at the conclusion that the motions of these in¬ 
sects, and the undulations which they produce in the water, 
have been mistaken by Laurenti and others for movements of 
the sponge itself, and which they have accordingly regarded 
as affording proofs of the animality of that substance. 
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Art. I.— Extracts from the Proceedings of the Geological Society 
of London, relating io the supposed Mammiferous Remains of the 
Stonesfeld Oolitic Strata. ^ 

“ Nov. 21,1838.—^A paper was first read ‘ On the jaws of the Thylacothe-> 
Hum Prevostii (Valenciennes) from Stonesfield,’ by Richard Owen, Esq., 
F.O.S., Hunterian Professor, Royal College of Surgeons. 

“ Doubts having been recently expressed by M. de Blainville, from in¬ 
spection of casts, respecting the mammiferous nature of the fossil jaws found- 
at Stonesfield, and assig^^ to the Marsupialia by Baron Cuvier, Mr. Owen 
brought the paper before the Society to meet the objections, and to give a 
detaSed account of the fossils from a careful inspection of the originals.— 
In this communication, however, he confined his description chiefly to the 
jaws of one of the two genera which have been discovered at Stonesfield, 
and characterised by having eleven molars in each ramtis of the lower jaw, 
reserving to a future occasion an account of the remains of the other genus. 

“ Mr. Owen commences by observing that the scientific world possesses 
ample experience of the truth and tact with which the illustrious Cuvier 
formed his judgments of the affinities of an extinct animal from the in¬ 
spection of a fossil ftagment; and that it is only when so distinguished a 
comparative anatomist as M. de Blainville questions the determinations, 
that it becomes the duty of those who possess the means, to investigate the 
nature of the dpubts, and reassure the confidence of geologists in their 
great guide. 

When Cuvier first hastily examined at Oxford, in 1818, one of the 
jaws described in this paper, in the possession of Dr. Buckland, he decided 
that it was allied to the JDidelphys, (me semblerent de quelque didelphe*); 
and when doubts were raised by M. Constant Prevost, in 1824®, rdative to 
the age of the Stonesfield slate, Cuvier, from an examination of a towing 
made for the express purpose, was confirmed in hi&4brmer determination; 
but he added, that the jaw differs from that of all known carnivorous Mam^ 
malia, in having ten molars in a series in the lower jaw: “il [the towing] 
me confirme dans Tidee que la premito inspection m*en avoit donnee.— 


1 For other papers upon this subject by M.M. De Blainville and Valen¬ 
ciennes, see ‘ Mag. Nat. Hist.’ vol. ii. n. s., p. 639, and vol. iii. pp. 1 & 49. 
® ‘Ossemens Foss.’ tome iii. p. 349. 

®*Annales des Sciences Nat.’ Avril, 1825; also the papers of Mr. Bro- 
derip and Dr. Fitton in the Zoological Journal, 1828, vol. iii. p.409. 

Vol. III.~No. 29. n. s. y 
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C^est celle d’un petit camassier dont les machelieres ressemblent beaucoup 
a celles des sarigues; mais il y a dix de ces dents en serie, nombre que ne 
montre aucun camassier connu.” (Oss. Foss. 111. 349. note). It is to be 
regretted that tbe particular data, ’with the exception of tne number of 
the teeth, on which Cuvier based his opinion, were not detailed; but he 
must have been well aware that the grounds of his belief would be obvious, 
on an inspection of the fossil, to every competent anatomist: it is also to 
be regretted that he did not assign to the fossil a generic name, and thereby 
have prevented much of the reasoning founded on the supposition that he 
considered it to have belonged to a true Didelphys, 

“ Mr. Owen then proceeded to describe the structure of the jaw; and he 
stated that having had in his possession two specimens of the Thylaeothe- 
Hum Prevostiiy belonging to Dr. BucMand, he has no hesitation in declar¬ 
ing that their condition is such as to enable any anatomist, conversant with 
the established generalizations in comparative osteology, to pronounce there¬ 
from not only me class, but the more restricted group of animals to which 
they have belonged. The specimens plainly reveal, first, a convex articular 
condyle; secon^y, a well-defined impression of what was once a broad, thin, 
high, and slightly recurved, triangular, coronoid process, rising immediate¬ 
ly anterior to the condyle, having its basis extended over the whole of the 
interspace between the condyle and the commencement of the molar series, 
and having a vertical diameter equal to that of the horizontal ramus of the 
jaw itself; this impression also exhibits traces of the ridge leading forwards 
from the condyle and the depression above it, which characterises the coro¬ 
noid process of the zoophagous marsupials; thirdly, the angle of the jaw is 
continued to the same extent below the condyle ks the coronoid process 
Teaches above it, and its apex is continued baclcwards in the form of a pro¬ 
cess; fourthly, the parts above described form one continuous portion wi^ 
the horizontal ramtts of the jaw, neither the articular condyle nor the coro¬ 
noid bang distinct pieces, as in reptiles. These are the characters, Mr. 
Owen believes, on which Cuvier formed his opinion of the nature of the fos¬ 
sil ; and they have arrested the attention of M. Valenciennes, in his endea¬ 
vours to dissipate the doubts of M, de Blainville.^ 

*^From the examination of a cast the latter, however, has been induced 
to infer that there is no trace of a convex condyle, hut in place thereof an 
articular fissure, somewhat as in the jaws of fishes; that tne teeth, instead 
of being imbedded in sockets, have their fangs confluent with or anchylosed 
to the substance of the jaws, and that the jaw itself presents evident traces 
of the composite structure. 

“ In answer to the first of these positions, Mr. Owen states that the por¬ 
tion of the true condyle which remains in both the specimens of Thylaco- 
tkenum examined by Cuvier and M. Valenciennes, clearly shows that the 
condyle was convex, and not concave. It is situated a little above the le¬ 
vel of the grinding surface of the teeth, and projects beyond the vertical 
line dropped from the extremity of the coronoid process, hut not to the 
same extent as in the true Diddjphys. In the specimen examined by M. 
Valenciennes, the condyle corresponds in position with that of the jaw of 
the Dasyurus rather than the Didelphys ; it is convex, as in mammiferous 
animals, and not concave as in oviparous. The entire convex condyle ex¬ 
ists in the specimen belonging to the other genus, Phascolothenum, now in 
the British Museum, hut fonherly in the cabinet of Mr. Broderip. Mr. 
Owen is of opinion that the entering angle or notch, either above or below 
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tlie true articular condyle, lias been mistaken for “ une sorte d’ecbaiicrure 
articulaire, un peu comme dans les poissons.” 

“ The specimen of the half-jaw of the thylacothere examined by M. Va¬ 
lenciennes, like that which was transmitted to Cuvier, presents the inner 
surface to the observer, and exhibits both the orifice of the dental canal and 
the symphysis in a perfect state. The foramen in the fossil is situated re¬ 
latively more forward than in the recent opossum and dasyure, or in the 
placental Insectivora, but has the same place as in the marsupial ^nus 
H^psijprymnm, The symphysis is long and narrow, and is continued for- . 
ward in the same line mm the gently convex inferior margin of the jaw, 
which thus tapers gradually to a pointed anterior extremity, precisely as in 
the marsupial Imeetivora, In the relative length of the symphysis, its form 
and position, the jaw of the Thplacotherium precisely corresponds with that 
of the Didelphys. 

“ In addition, however, to these proofs of the mammiferous nature of the 
Stonesfield remains, and in part oi their having belonged to Marsvpialia,. 
Mr. Owen stated that the jaws exhibit a character hitherto unnoticed hy 
the able anatomists who have written respecting them, hut which, if co-ex¬ 
istent with a convex condyle, would serve to prove the marsupial nature of 
a fossil, though all the teeth were wanting. 

“ In recent marsupials the angleof the jaw is elongated and bent inwards 
in the form of a process, varying in shape and development in different 
genera. In looking, therefore, directly upon the inferior margin of the 
marsupial jaw, we see, in place of the edge of a vertical plate of bone, a 
more or less flattened triangular surface or plate of hone extended between 
the external ridge^and^he internal process or inflected angle.. In the opos- 
sunf this process is triangular and trihedral, and directed inwards with the 
point slightly curved upwards and extended backwards, in which direction 
it is more produced in the small than in the large species of Didelphys* 

“Now, if the process from the angle of the jaw in the Stonesfield fossil 
had been simply continued backwards, it would have resembled the jaw of 
an ordinary placental carnivorous or insectivorous mammal; but in both 
specimens of Thylacotherium, the half-jaws of which exhibit their inner or 
mesial surfaces, this process presents a fractured outline, evidently proving 
that when entire it must have been produced inwards or mesially, as in the 
opossum. 

“ Mr. Owen then described in great detail the stnicture of the teeth, and 
showed, in reply to M. de Blainville’s second objection, that they are not 
confluent with the jaw, but are separated from it at their base by a layer of 
matter of a distinct colotir from tke teeth or the jaw, but evidently of the 
same nature as the matrix; and secondly, that the teeth cannot be consider¬ 
ed as presenting an uniform, compressed, tricuspid structure, and being all 
of one kind, as M. de Blainville states, but must he divided into two series 
as regards their composition. Five, if not six, of the posterior teeth are 
quinque-cuspidate, and are mohres:. •mi ; some of the molares spurii are 
tricuspid and some bicuspid, as in the opossums. An interesting result of 
this examination is the observation that the five cusps of the tuberculate 
molars are not arranged, as had been supposed, in the same line, but in two 
pairs placed transversely to the axis of me jaw, with the fifth cusp anterior, 
exactly as in the Didelphys, and totally different from the structure of the 
molars in any of the PKoc<b^ to which these very small Mammdm have been 
compared: and in reference to this comparison, Mr. Owen again calls at¬ 
tention to the value of the character of the process continued from the an¬ 
gle of the jaw, in the fossils, as strongly contradistinguishing them from the 
Phocid€e, in none of the species of which is the angle of the jaw so pr<^u- 
ced. The Thylacothenum diffei-s from the genus Didelphys in the greater 
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number of its molars, and from every ferine quadruped bnown at the time 
when Cuvier formed his opinion respecting the nature of the fossil. This 
difference in the number of the molar teeth, which Cuvier urged as evidence 
of the generic ^stinction of the Stonesfield mammiferous fossils, has since 
been regarded as one of the proofs of their saurian nature; but the excep¬ 
tions by excess to the number seven, assigned by M- de Blainville to the 
molar teetih in each ramus of the lower jaw of the insectivorous Mammalia^ 
are well established and have been long known. The insectivorous chryso- 
chlore, in the order Fera, has eight molars in each ramm of the lower jaw; 
the insectivorous armadillos have not fewer; and in one subgenus (Priodon) 
there are more than twenty molar teeth on each side of the lower jaw. The 
dental formultB of the carnivorous Cetacea, again, demonstrate the fallacy of 
the argument against the mammiferous character of the ThylacotheHum 
founded upon the number of its molar teeth. From the occun'ence of the 
above exceptions in recent placental Mammalia, the example of a like excess 
in the number of molar teeth in the marsupial fossil ought rather to have led 
to the expectation of the discovery of a similar case among existing marsu¬ 
pials; and such an addition to our zoological catalogues has, in fact, been 
recently made. In the Australian quadruped described by Mr. Waterhouse 
under the name of Myrmecohius, an approximation towards the dentition 
of the Tkyhcotherium is exemplified, not only in the number of the molar 
teeth, which is nine on each side of the lower jaw in the MyrmecoUus, but 
also in their relative size, structure, and disposition. Lastly, with respect to 
the dentition, Mr. Owen says it must be obvious to all who inspect the fossil, 
and compare it with the jaw of a small Didelphys, that contrary to the asser¬ 
tion of M. de Blainville, the teeth and their fangs are arranged with as much 
regularity in one as in the other, and that no argument of the saurian^na- 
ture of the fossil can he founded on this part of its structure. 

“ With respect to M, de Blainville’s assertion that the jaw is compound, 
Mr. Owen stated, that the indication of this structure near the lower mar¬ 
gin of the jaw of the Thyhcotherium is not a true suture, hut a vascular 
groove, similar to that which characterises the lower jaw of Didelphys, opos¬ 
sum, and some of the large species of SorexJ^ 

“ Dee, 9,1838.~A paper on the PJmcolotherium, being the second part 
of the “ Description of the remains of marsupial Mammalia, from the 
Stonesfield slate,” by Richard Owen, Esq., F.G.S., was read. 

“ Mr. Owen first gave a brief summary of the characters of the Tliylaeo-^ 
themm, described in the first part of the memoir, and which he conceives 
fully prove the mammiferous nature of that fossil. He stated that the re¬ 
mains of the split condyles in the specimen demonstrate their original con¬ 
vex form, which is diametrically opposite to that which characterises the 
same part in all reptile and all ompara; —that the size, figure and position 
of the coronoid process are such as were never yet witnessed in any except 
a zoophagous mammal endowed with a temporal muscle sufficiently deve¬ 
loped to demand so extensive an attachment for working a powerful carni¬ 
vorous jaw;—^that the teeth, composed of dense ivory, with crowns covered 
with a thick coat of enamel, are everywhere distinct from the substance of 
the jaw, but have two fangs deeply embedded in it;—that these teeth, which 
belong to the molar series, are of two kinds; the hinder being bristled with 
five cusps, four of which are placed in pairs transversely across the crown of 
tlje teeth, and the anterior or false molars, having a different form, and on¬ 
ly two or three cusps—characters never yet found united in Ihe teeth of any 
c^er than a zoophagous maamniferous quadruped ;^that the general form 
of the jaw corresponds with the preceding more essential indications of its 
mammiferous nature- Fully impressed with the value of these characters, 
as determining ^ olasts to which the fossils belonged, Mr. Owen stated 
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that he had sought in the next place for secondary characters which might 
reveal the ^oup of Mammalia to which the remains could he assigned, and he 
had found in the modification of the angle of the jaw, combined with the form, 
structure, and pj^ortions of the teeth, sufficient evidence to induce him to 
believe that the J%ylacothenum was a marsupial quadruped. 

“ Mr. Owen then recapitulated the objections against the mammiferous 
nature of the thylacotherian jaws, from their supposed imperfect state, and 
repeated his former assertion, that they are in a condition to allow of these 
characters being fully ascertained: he next reviewed, first, the differences 
of opinion with respect to the actual structure of the jaw; and secondly, to 
the interpretation of admitted appearances. 

As respects the structure.—^It has been asserted that the jaws must 
belong to cold-blooded Ferte5rate, because the articular surface is in the 
form of an entering angle; to which Mr. Owen replies that the articular 
surface is supported on a convex condyle, which is met with in no other 
class of Vertebrata except in the Mammalia. Again, it is asserted that the 
teeth are all of an uniform structure, as in certain reptiles; but, on refe¬ 
rence to the fossils, Mr. Owen states it will be found that such is not the 
case, and that the actual difference in the structure of the teeth strongly 
supports the mammiferous theory of the fossils. 

“2. With respect to the argument founded on an interpretation of struc¬ 
ture which really exists, the author showed that the Tkylacotherium having 
eleven molars on each side of the lower jaw, is no objection to its mammi¬ 
ferous nature, because among the placental Carnivora, the Canis Meyalotis 
has constantly one moregrinder on each side of the lower jaw than the usual 
number; because the dhrysochlore among Imectivora has also eight in¬ 
stead of seven molars in each ramm of the lower jaw; and the Myrmeco^ 
hmsy among likeMarmmalia, has nine molars on each side of the lower jaw; 
and because some of the insectivorous armadillos and zoophagous Cetacea 
offer still more numerous and reptile-liie teeth, with all the true and essen¬ 
tial characters of the mammiferous class. The objection to the false mo¬ 
lars having two ffings Mr. Owen showed was futile, as the greater number 
of the spurious molars in every genus of the placental Ferae have two fangs, 
and the whole of them in the Marsupialia. If the ascending ramus in tiie 
Stonesfield jaws had been absent, and with it the evidence of their mam¬ 
miferous nature afforded by the condyloid, coronoid and angular processes, 
Mr. Owen stated that he conceived the teeth alone would have given suffi¬ 
cient proof, especially in their double fangs, that the fossils do belong to 
the highest class of animals. 

“In reply to the objections founded on tbe double fangs of tbe Basilo- 
saurus^ Mr. Owen said that the characters of tliat fossil not having been 
fully given, it is doubtful to what class the animal belonged; and, in an¬ 
swer to the opinion that certain sharks have double fangs, he explained that 
the widely bifurcate basis supporting the tooth of the shark, is no part of 
the actual tooth, but true bone and ossified parts of the jaw itself, to which 
the'looth is anchylosed at one part, and the ligaments of connexion attach¬ 
ed at the other. The form, depth and position of the sockets of the teeth 
in the Tkylacotherium are precisely similar to those in the small opossums. 
The colour of the fossils, Mr. Owen said, could be no objection to those 
acquainted with diversity in this respect, which obtains in the fossil re¬ 
mains of Mammalia. Lastly, with respect to the Tkylacotherium, the au¬ 
thor stated that the only trace of compound structure is a mere vascular 
groove running along its lower margin, and that a similar structure is pre¬ 
sent in the corresponding part of the lower jaw of some species of opossum, 
of the wombat, of the Balaenu antarctica, and of the Myrmecohvus, though 
the groove does not reach so far forward in this animal; and that a similar 
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groove is present near the lower margin, but on the outer side of the jaw, 
in the Sorex Indians. 

“ Description of the half jaw of the Phascolotherium. —^This fossil is a 
right ramtis of the lower jaw, having its internal or mesial surface exposed. 
It once formed the chief ornament of the private collection of Mr. Brodeiip, 
by whom it has since been liberally presented to the British Museum, It 
was described by Mr. Broderip in Oie ‘Zoological Journal,’ and its distinc¬ 
tion from the Tliylacotherium clearly pointed out. The condyle of the jaw 
is entire, standing in bold relief, and presents the same form and degree of 
convexity as in the genera Didelphys and Dasyurus. In its being on a le¬ 
vel with the molar teeth, it corresponds with the marsupial genera Dasyu¬ 
rus and Thylacynus^ as well as with the placental Zoophaga. The general 
form and proportions of the coronoid process closely resemble those in zo- 
ophagoiis marsupials; but in the depth and form oi the entering notch be¬ 
tween llie process and the condyle, it corresponds most closely with the 
Tkylacynm. Judging from the fractured surface of the inwardly reflected 
angle, that part h^ an extended oblique base, similar to the inflected an¬ 
gle of the Thylacynus. In the Phascolotherium^ the flattened inferior sur¬ 
face of the jaw, external to the fractured inflected angle, inclines outwards 
at an obtuse angle with the plane of the ascending rarmts^ and not at an 
acute angle, as in the Thylacyne and Dasyurus ; but this difference is not 
one which approximates the fossil in question to any of the placental Zoo¬ 
phaga : on the contra^, it is in the marsupial genus Phascolomys where a 
precisely similar relation of the inferior flattened base to the elevated plate 
of the ascending ramus of the jaw is manifested. In the position of the 
dental foramen, the phascolothere, lihe the thylacothere, differs from all 
zoophagous marsupials and the placental Perm ; but in the Hypsiprj/mntts 
and Phascolomys^ marsupial Herhiwra^ the orifice of the dental canal is si¬ 
tuated, as in the Stonesfield fossils, very near the vertical line dropped from 
the last molar teeth. The form of the symphysis, in the Phascolotherium, 
cannot be truly determined; but Mr. Owen is of opinion that it resembles 
the symphysis ofthe Didelphys more than that of the Dasyurus or Tkylacynus, 

“ Mr. Owen agrees wim Mr. Broderip in assigning four incisors to each 
ramus of the lower jaw of the Phdscolotkerium, as in the Didelphys; but in 
their scattered arrangement they resemble the incisors of the Myrmecohius. 
In the relative extent of the alveolar ridge occupied by the grinders, and in 
the proportions of the grinders to each other, especially the small size of the 
hindermost molar, the Phascolotherium resembles the Myrmecohius more 
than it floes the opossum, Dasyurus, or Thylact/nus; but in the form of the 
crown, the molars of the fossil resemble the Thylacynus more closely than 
any other genus of marsupials. In the number of the grinders the Phaseo- 
lotkerium resembles the opossum and Thylacynus, having four true and 
three false in each maxillary ruTutts ; but the molares vm of the fossil differ 
from those of the opossum and Thylacoiherium in wanting a pointed tuber¬ 
cle on the inner side of the middle large tubercle, and in the same trans¬ 
verse line with it, the place being occupied by a ridge which extends along 
the inner side of the base of the crown of the true molars, and projects be¬ 
yond the anterior and posterior smaller cusps, giving the quinquecuspid 
appearance to the crown of the tooth. This ridge, which, in Plmcolothe* 
represents the inner cusps of the true molars in Didelphys and Tky^ 
^ lat^hetmm, is wanting in Thylacymts, in which the true molars are more 
than in Phascolotherium, though hardly less distinguishable from tbe 
MsC Hmlars. In the second true molar of Pha$(^lotherium, ihQ internal 
rid^ is ol^lete at the base of the middle cusp, and this tooth presents 

a close lesemb&acse to the corresponding tooth in Thylacynus; but in the 
Thylacytm the two posteriot molars increase in size, while in Pkascololhe- 
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Tium they prog;i*essively diminish, as in iheMyrmecohius, As the outer sides 
of the grinders in the jaw of the PlmeohtJi&rium are imbedded in the ma¬ 
trix, we cannot he sure that there is not a smaller cuspidated ridge sloping 
down towards that side, as in the crowns of the teeth of the Myrmecohius, 
But, assuming that all the cusps of the teeth of the Plmt^hthmum are 
exhibited in the fossil, still the crowns of these teeth resemble those of the 
Thylacymis more than they do those of any placental Imectivora or Phoca, 
if even the form of the jaw permitted a comparison of it with that of any of 
the seal tribe. Connecting then the close resemblance which the molars of 
the Pkascolotkerium bear to those of the Thyhcynm with the similarities of 
the ascending ramtts of the jaw, Mr. Owen is of opinion that the Stonesfield 
fossil was nearly allied to Thylacynus, and that its position in the marsupial 
series is between Thylacynus and Di^lphys, With respect to the supposed 
compound structure or the jaw of the Phaseolotheriumy Mr. Owen is of 
opinion that of the two linear impressions which have been mistaken for 
harmonia or toothless sutures, one, a faint, shallow, linear impression, con¬ 
tinued from between the antepenultimate and penultimate molars obliquely 
downwards and backwards, to the foramen of the dental artery, is due to 
the pressure of a small artery, and that the author possesses the jaw of a 
Didelphys Virginiana, which exhibits a similar groove in the same place.— 
Moreover, this groove in the PJiascoloihenum does not occupy the same re¬ 
lative position as any of the contiguous margins of the opercular and den¬ 
tary pieces of a reptile’s jaw. The other impression in the jaw of the Pkas^ 
colothirium is a deep groove, continued from the anterior extremity of the 
firactured base of the inflected angle, obliquely downwards to the broken 
surface of the anterior part of the jaw. Whether this line be due to a vas¬ 
cular impression, or an accidental fracture, is doubtfiil; but as the lower 
jaw of the wombat presents an impression in the precisely corresponding si¬ 
tuation, and which is undoubtedly due to the presence of an artery, Mr. 
Owen conceives that this impression is also natural in the Phascolotherium, 
but equally unconnected wim a compound structure of the jaw; for there 
is not any suture in the <?ompound jaw of a reptile which occupies a corre¬ 
sponding situation. 

“ The most numerous, the most characteristic, and the best marked su¬ 
tures in the compound jaws of a reptile, are those which define the limits 
of the coronoid, articular, angular, and suxangular pieces, and which are 
chiefly conspicuous on the inner side of the posterior part of the jaw- Now 
the corresponding surface of the jaw of the Phascolotherium is entire, yet 
the smallest traces of sutures, or of any indication that the coronoid or ar¬ 
ticular processes were distinct pieces, cannot be detected; these processes 
are clearly and indisputably continuous, and confluent with the rest of the 
ramus of the jaw. So that where sutures ought to be visible, if the jaw of 
the Phascolotherium were composite, there are none; and the hypothetical 
sutures that are apparent, do not agree in position with any of real su¬ 
tures of an oviparous compound jaw. 

Lastly, with reference to the philosophy of pronouncing judgment on 
the saurian nature of the Stonesfield fossils, j&om the appearance of sutures, 
Mr. Owen offered one remark, the justness of which, he said, would be obvi¬ 
ous alike to those who were, and to those who were not, conversant with 
comparative anatomy. The accumulative evidence of the true nature of 
the Stonesfield fossils, afforded by the shape of the condyle, coronoid pro¬ 
cess, angle of the jaw, different kinds of teeth, shape of their crowns, double 
fan^, implantation in sockets,—the appearance, he repeated, presented hy 
these important particulars cannot be due to accident; while those whicn 
favour the evidence of the compound structure of the jaw, ihay arise from 
accidental circumstances.” 
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“A paper was afterwards read, entitled ‘Observations on tlie structure 
and relations of the presumed marsupial remains from the Stonesfield 
oolite,’ by William Ogilby, Esq., F.G.S. 

“ These observations are intended by the author to embody only the most 
prominent characters of the fossils, ana those essential points of structure in 
which they are necessarily related to the class of mammifers or of reptiles 
respectively. For the sake of putting the several points clearly and impar¬ 
tially, he arranged his observations under the two following heads:— 

“1. The relations of agreement which subsist between the fossils in ques¬ 
tion and the con’espondmg bones of recent marsupials and Insectivora, 

“ 2. The characters in which the fossils differ from those families. Mr. 
Ogilby confined his remarks to Marmpialia and Insectivora, because it is 
to those families only of mammifers that the fossilshave been considered by 
anatomists, to belong; and to the interior surface of the jaw, as the exterior 
is not exhibited in any of the fossil specimens* 

“ 1. In the general outline of the jaws, more especially in that of the 
Didelphys {Phascolotherium) Bucklandii^ the author states there is a very 
close resemblance to the jaw in recent Insectivora and insectivorous marsu¬ 
pials ; but he observes that with respect to the uniform curvature along the 
inferior margin, Cuvier has adduced the same structure as disrinctive of the 
monitors, iguanas, and other true saurian reptiles; so that whatever support 
these modifications of structure may give to the question respecting the 
marsupial nature of the Stonesfield fossils, as compared with other groups 
of mammals, they do not affect the previous question of their mammiferous 
nature, as compared with reptiles and fishes. The fossil jaws, Mr. Ogilby 
says, agree with those of mammals, and differ from those of all recent rep¬ 
tiles, in not being prolonged backward behind the articulating condyle; a 
character in conjunction with the former relation, which would be, in the 
author’s opinion, well nigh incontrovertible, if it were absolutely exclusive: 
but the extinct saurians, the Pterodactyles^ Ichthyosauri, and Plesiosauri, 
cotemporaries of the Stonesfield fossils, differ from their recent congeners 
in this respect, and agree with mammals. Mr. Ogilby is of opinion that 
the condyle is round both in Did. Prevostii and Did. Bucklardii, and is 
therefore a very strong point in favour of the mammiferous nature of the 
jaws. The angular process, he says, is distinct in one specimen of Did. 
Prevostii, and, though broken off in the other, has left a well-defined im- 
pr^ion; hut that it agrees in position with the Insectivora, and not the 
Marsupialia, being situated in the plane passing through the coronoid pro¬ 
cess and the ramm of the jaw. In the Did. Bucklandii, he conceives, the 
process is entirely wanting; hut that there is a slight longitudinal ridge, 
partially broken, which might he mistaken for it, though placed at a consi¬ 
derable distance up the jaw, or nearly on a level with the condyle, and not 
at the inferior angmar rim of the jaw. He is therefore of opinion that the 
Did. Buckhmdii cannot be properly associated with either the marsupial or 
insectivorous mammals. The composition of the teeth, he conceives, can¬ 
not he advanced successfully against the mammiferous nature of the fossils, 
because animal matter preponderates over mineral in the teeth of the great 
majority of the insectivorous Cheiroptera, as well as in those of the Myrme* 
cohius, and other small marsupials. In the jaw of the Did. Prevostii Mr. 
Ogilby cannot perceive any appearance of a dentary canal, the fangs of the 
teeth, in his opinion, almost reaching the inferior margin of the jaw, and 
being implanted completely in the hone ; but in the Did. Bucklandii he 
has observed, towards the anterior extremity of the jaw, a hollow space fill¬ 
ed with foreign matter, and very like a dentary canal. The double fangs 
of the teeth of Did. PrewstH, and probably of Did, Bucklandii, he says, are 
strong points of agreement between the fossils and mammifers in general; 
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but that double roots necessarily indicate, not the mammiferous nature of 
the animal, but the compound form of the crowns of the teetk 

‘‘ 2. With respect to the most prominent charactei'S by which the Stone^ 
field fossils are distinguished from recent mammals of the insectivorous and 
marsupial families, Mr. Ogilhy mentioned, first, the position of the condyle, 
which is placed, in the fossil jaws, in a line rather below the level of the 
crowns of the teeth; and he stated that the condyle not being elevated above 
the line in the Das^rus Ursinus and Tki/lacyrtvs Harrisiij is not a valid 
argument, because those marsupials are carnivorous. The second pomt 
urged hy the author against the opinion that the fossils belonged to insw- 
tivorous or maisupial mammifers, is in the nature and arrangement of the 
teeth. The number of the molars, he conceives, is a secondly con^dera- 
tion; but he is convinced that they cannot be separated fossil jaws 
into true and false, as in Mammalia ; the great length of the fangs, equal 
to at least three times the depth of the crowns, he wnceives, is a strong 
objection to the fossils being placed in that class, as it is a chai^ter alto¬ 
gether peculiar and unexampled among mammals; the form of the teeth 
also, he stated, cannot be justly compared to that of any ImoTO species ot 
marsupial or insectivorous mammifer, being, in the author s opinion, simply 
tricuspid, and without any appearance of interior loto. As to the c^mes 
and incisors, Mr. Ogilhy said, that the tooth in D, Bucklandu, which ha| 
been called a canine, is not larger than some of the presumed incisor^ and 
that all of them are so widely separated as to occupy fuR five-tweltths ot 
the entire dental line, whilst in the Dasyurus m other specnes 

of insectivorous marsupials, they occupy one-fifth part of the same 
Their being anunged longitudinally in the same line with the molars, he 
conceives, is another objection, because, among all mammas, the 
occupy the front of the jaw, and stand at right angles to the line of 
molars. With respect to the supposed compound ^ucture of the jaw, Mr. 
Offilby offered no formal opinion, hut contented himself with s^ply s a 
ing the appearances; he, nevertheless, object^ to the .^ooves 
sidered the impression of blood vessels, though he admitted that the form 
of the jaws is altogether different from that of any Imovm 

“ From a due consideration of the whole of the evidenc^ Mr. 
stated, in conclusion, that the fossils present so many important and 
tinctive characters in common with mammals on the one hand, and cold¬ 
blooded animals on the other, that he does not thi^ 
fied at present in pronouncing definitively to which class the fossus really 

“ A^paper was afterwards read, entitled, “ Observations on Ae Tee^ of 
the zl^hdon, Bmlosaurus of Dr. Harlan,” by Richard 
F.G.S.^unterian Professor in the Royal College 

“ During the recent discussions resecting the Stoesfield 
one of the strongest arguments adduced and reitemted by M. de B^nvme 
and others in support df their saurian nature, was 
existence in Amenca of a fossil reptUe possessing Jeeth double 

and called by Dr. Harlan, the Ba^ilmw^. To the 
ment, Mr. Owen refused to assent, until the teeth of 
had been subjected to a re-examination wi^ an especi^ 
kged mode of implantation in the jaw; and until they had 
to the test of the microscopic investigation of their ^ 

reference to the true affinities of the animal to which they 
recent arrival of Dr. Harlan in Engknd with the 
Sion which he has liberally granted Mr, Owen of having the.necessaxy see 

VoL. III.—No. 29. N. s. z 
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tions made, have enabled him to determine the mammiferous nature of the 
fossD. 

. Among the parts of the Basilosaurus brought to England by Dr; Har¬ 
lan, are two portions of bone belonging to the upper jaw; the larger of 
them contains three teeth; the other, the sockets of two teeth. In the 
larger specimen, the crowns of the teeth are more or less perfect, and they 
are compressed and conical, but with an obtuse apex. The longitudinal 
diameter of the middle, and most perfect one, is three inches, the transverse 
diameter one inch two lines, and the height above the alveolar process two 
inches and a half. The crown is transversely contracted in the middle, 
giving its horizontal section an hour-glass form; and the opposite wide 
longitudinal grooves which produce this shape, becoming deeper as the 
crown approaches the socket, at length meet and divide the root of the 
tooth into two separate fangs. The two teeth in the fore part of the jaw 
are smaller than the hinder tooth, and the anterior one appears to be of a 
simpler structure. 

A wom-down tooth contained in another portion of jaw, Mr. Owen had 
sliced, and it presented the same hour-glass form, the crown being divided 
into two irregular, rounded lohes joined hy a narrow isthmus or neck. The 
anterior lobe is placed obliquely, hut the posterior parallel with the axis of 
the jaw. The istlimus increases in length as the tooth descends in the 
socket until the isthmus finally disappears, and the two portions of the 
tooth take on the chamcter of separate fangs. It is evident that the pulp 
was originally simple, hut that it soon divided into two parts, from which 
the growth of the ivory of the teeth proceeded as from two distinct centres, 
now separately surrounded hy concentiic stria of growth, the exterior send¬ 
ing an acute-angled process into the isthmus. The cavitas pulpi, which 
is very small in the crown of the tooth, contracts as the crown descends, and 
is almost obliterated near the extremity, proving that the teeth were deve¬ 
loped from a temporary pulp. 

“The sockets in the anterior fragment of the upper jaw are indistinct 
and filled with hard calcareous matter, but a transverse horizontal section 
of the alveolar margin proves that these sockets are single, and that the 
teeth lodged therein had single fangs. In the anterior socket, there is an 
indication of the transverse median contraction, shomng that this tooth 
resembled in form, to a certain degree, the posterior tooth. A plaster cast 
of a portion of the lower jaw afforded the only means of studying thif part 
of the fossil. It contains four teeth, of which the two posterior are nearly 
contiguous, the next is at an interval of an inch and a half, and the most 
anterior of two inches from the preceding. The last tooth is more simple 
in form than those behind, and it has been described as a canine. This 
fragment of the lower jaw thus confirms the evidence afforded hy the frag¬ 
ments of the upper jaw, that the teeth in the Basilosaurus were of two kinds, 
the anterior being smaller and simpler in form, and further from each other 
than those behind. 

“ Mr. Owen, then proceeded to compare the Basilosaurus with those 
animals which have their teeth lodged in distinct sockets; as the Sphp-. 
ranu, and its congeners among fishes, the plesiosauroid and crocodi- 
lean Sauria^ and the class Mammalia; hut as there is no instance of 
either fish or reptile having teeth implanted hy two fangs in a double 
socket, he commences his comparison of the Basilosaurus with those Mam¬ 
malia which most nearly resemble the fossil in other respects. Among the 
zoophagous Cetacea the teeth are always similar as to mrm and structure, 
and ^e invariably implanted in the socket by a broad and simple basis, 
and they never have two fangs. Among the herbivorous Cetacea however, 
the structure, form, number and mode of implantation of the teeth differ 
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considerably. ^ In the manatee, the molars have two long and sepaiate 
fangs lodged in deep sockets, and the anterior teeth, when worn down, pre¬ 
sent a form of the crown similar to that of the Basilosaurus, hut the oppo¬ 
site indentations are not so deep; and the entire grinding-surface of the 
molars of the manatee differs considerably from those of the Basilosaurus, 
the anterior supporting two transverse conical ridges, and the posterior 
three. The dngong resembles more nearly the fossil in its molar teeth; 
the anterior ones being smaller and simpler than the posterior,, and the 
complication of the latter being due to exactly the same kind of modifica¬ 
tion as in the Basilosaurus^ viz. a transverse constriction of the crown. The 
posterior molar has its longitudinal diameter increased, and its transverse 
section approaches to the hour-glass figure, produced hy opposite grooves. 
There is in this tooth also a tendency to the formation of a double fang, 
and the establishment of two centres of radiation for the calcigerous tubes 
of the ivory, but the double fang is probably never completed. The teeth 
in the dngong moreover are not scattered as in the Basilosaurus. 

“ Mr. Owen then briefly compared the teeth of the fossil with those of 
the Saurians, and stated that he had not found a single instance of agree¬ 
ment in the Basilosaurus with the known dental peculiarities of that class. 
From the Mosasaurus the teeth of the American fossil differ in being im¬ 
planted freely in distinct sockets and not anchylosed to the substance of 
the jaw; from the Ichthyosaurus and all the lacertine Sauria in being im¬ 
planted in distinct sockets, and not in a continuous groove; from the Pie- 
siosaurus and crocodilian reptiles from the fangs not being simple and ex¬ 
panding as they descend, hut double, diminishing in size as they sink in 
the socket, and becoming consolidated by the progressive deposition of 
dental substance from temporary pulp in progress of absorption. In the 
Emliosauriu and the Croeodilia^ moreover, there are invariably two or 
more germs of new teeth in different stages of formation close to or con¬ 
tained within the cavity of the base of the protruded teeth; but the Basi- 
losaums presents no trace of this characteristic saurian structure. From 
the external characters only of the teeth, IVIx. Owen therefore infers, that 
the fossil was a maminifer of the cetaceous order, and intermediate to the 
herbivorous and piscivorous sections of that order, as it now’ stands in the 
Cu\ierian system. 

‘‘ In consequence however of the Basilosaurus having been regarded as 
affording an exceptional example among reptiles of teeth having tw’o fangs, 
though contrary to all analogy, and as the other characters stated above, 
may he considered hy the same anatomists to he only exceptions, Mr. Owen 
procured sections of the teeth for microscopic examination of their intimate 
structure and for compaiing it with that of the teeth of other animals, 

“ In the Sphyrcma and allied fossil fishes which ai-e implanted in sockets* 
the teeth are chai-acterised hy a continuation of medullary canals, arranged 
in a beautifully reticulated manner, extending through the entire substance 
of the tooth, and affording innumerable centres of radiation to extremely 
fine calcigerous tubes. 

“ In the Ichthyosaurus and crocodile the pulp cavity is simple and cen¬ 
tral, as in Mammalia^ and ^e calcigerous tuhuli radiate from this centre to 
every part of the circumference of the tooth, to which they are generally at 
right angles., The crown of the tooth in these saurians is covered with ena¬ 
mel, while that part of the tooth which is in the alveolus is surrounded with 
a thick layer of cortical substance. In the dolphins which have simple co¬ 
nical teeth like the reptiles, the crown is also covered with enamel and the 
base with cmientum. But in the cachalot and dugong, the whole of the 
teeth is covered with comentum. In the dugong this external layer presents 
the same characteristic radiated purkingian corpuscles or cells as in the c®- 
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’imntum of the human teeth, and those of other animals; but the cmuntum 
of the dugong differs from that of the pachyderms and rnminants in being 
traversed by numerous calcigerous tubes, the corpuscles or cells being scat¬ 
tered in the interstices of these tubes. Now the crowns of the teeth of the 
Basilosaurus evidently exhibit in many parts a thin investing layer of a 
substance distinct from the body or ivory of the tooth, and the microscopic 
examination of a thin layer of tiiis substance proves it to possess the same 
characters as the ccmentum of the crown of the tooth of the dugong- The 
purkingian cells are, in some places, scattered irregulai-ly, but in others are 
arranged in parallel rows. The tubes radiating from the cells are wider 
than usual at the commencement; but soon divide and sub-divide,forming 
rich reticulations in the interspaces, and communicating with the branches 
of the parallel larger tubes. These are placed, as in the dugong, perpen¬ 
dicular to the surface of the tooth, hut they are less regularly arranged than 
the calcigerous tubes of the ivory, with which, however, they form numerous 
continuations. There is a greater proportion of in the isthmus 

of the tooth than elsewhere ; and the worn-down crown of the tooth must 
therefore have exhibited a complicated structure. The entire substance of 
the ivory of the teeth consists of fine calcigerous tubes radiating from the 
centres of the two lobes, without any intermixture of coarser medullary 
tubes which characterize the teeth of the Igmnodon ; or the slightest trace 
of the reticulated canal, which distinguish the texture of the teeth of the 
Sphyr(Bna and its congeners. The calcigerous tubes undulate regularly, 
and'like those of the dugong, exhibit more plainly the primary dichotomous 
hifurcatious, and the subordinate lateral branches given off at acute angles: 
they also communicate with numerous minute cells ai’ranged in concentric 
lines. 

“ Thus, the microscopic characters of the texture of the teeth of the great 
Basibsaunis are strictly of a mammiferous nature; and Mr. Owen further 
showed that they differ from those of the fossil Edentata^ which are also 
surrounded by c(Bmmtum, in the absence of the coarse central ivory; and 
confirm the inference respecting the position of the fossil in the natural 
system drawn from the external aspect of the teeth. 

“ Mr. Owen then adduced further proofs of the mammiferous and ceta¬ 
ceous character of the Basilosaurus from the structure of tlie vertehrce^ which 
proves that the epiphyseal lamina were originally separated from the body 
of the vertebra^ but were afterwards united to it. In the bodies of the 
smaller vp'iebra the epiphyses are wanting, and Mr. Owen agrees with Dr. 
Harlan in inferring from the common occurrence of this condition, that 
there were originally three separate points of ossificatioti in the body of the 
vertebra ; a character never noticed in the vertebra of saurians, hut a most 
prominent one in those of the Cetacea, Another ai’gument in favour of the 
mammiferous and cetaceous nature of the Basilosaurus is deduced from the 
great canacity of the canal for the spinal chord, which in the Cetacea is 
surrounded by an unusually thick plexiform stratum of both arteries and 
veins.^ The cetaceous character is further manifested in lie short antero¬ 
posterior extent of the neurapophyses as compared with that of the body 
of the vertebra ; in their regular concave posterior margin, and the deve¬ 
lopment of the articular apophyses only from their anterior part: also in 
the form and position of the transverse processes, which however present a 
greater verti<^ thickness than in the true Cetacea, and approach in this 
respect to the vertebra of the dugong. 

; With respect to the other hones of the Basilosaurus, Mr, Owen stated 
that the ribs in tJieir excentric laminated structure are peculiar, and unlike 
those of any mammal or saurian. The hollow structure of the lower jaw 
of the which has been advanced as a proof of its saurian 
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nature, Mr. Owen showed occurs also in the lower jaw of the cachalot, and 
is therefore equally good for the cetaceous character of the fossil. 

. “In the compressed shaft of humerus^ and its pr(mortion to the ver- 
tehrcB^ the Basitosaunis again approximates to the true Cetacea^ as much as 
it recedes from the Endliosaurians ; hut in the expansion of ihe distal ex¬ 
tremity and the form of the articular surface, this humerus stands alone; 
and no one can contemplate the comparative feehleness of this, the princi¬ 
pal hone of the anterior extremity, without ageing with Dr. Harlan, that 
the tail must have been the main oi^an of locomotion. 

“ Mr. Owen, in compliance with the suggesdoii of Dr. Harlan, who, hav¬ 
ing compared with Mr, Owen the microscopic structure of the teeth of the 
Badhsaurvs with those of the dugoug and other animals, admits the cor¬ 
rectness of the inferences of its mammiferous nature, proposes to substitute 
for the name of Basilosaurits that of Zeuglodon^ suggested hy the form of 
the posterior molars, which resemble two teeth tied or yoked together.’^ 


Art. n. — Biopaphical Kotice of William Smith, LL.D> By 
John Phillips, Esq., F.R.S., Professor of Geology at King’s 
College, London, &c. &c.^ 

William Smith was bom on the 23rd of March, 1760, at 
Churchill, in Oxfordshire, amidst the oolitic formations from 
an investigation of which he was subsequently conducted to 
geological discoveries of great importance. He inherited a 
small patrimony, hut his education and opportunities of ac¬ 
quiring knowledge were very imperfect, till, at the age of 
eighteen, he attached himself to the late Mr. Edward Webb, 
of Stow-on-the-Wold, to learn the business of land-survejdng, 
Mr, Webb was a person of singular ability in his profession, 
endowed with an original and vigorous intellect, and a sim¬ 
ple and friendly disposition. In these features the pupil re¬ 
sembled the master j and in ail his after life he has entertain¬ 
ed the most grateful recollections of this early friend. 

Mr. Webb’s practice as a surveyor was extensive, and Mr. 
Smith had opportunities of contrasting the lias and red marls 
of Worcestershire with the ^ stpnebrash ’ hills of Oxfordshire; 
and the distinctions thus brought under his notice as early as 
1789, were the germ of that systematic analysis of English 
strata which he commenced in 1791. 

In 1791 Mr. Smith was employed in surveynag an estate at 
Nether Stowey, in Somersetshire; and from this time till 1799 
he was continually occupied in the vicinity of Bath, as a land 

* For the Portrait accompauying this Memoir, see Sup. Plate No. I. 
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surveyor and civil engineer. In this latter profession, fi*om 
1793 till 1799, he was engaged in executing the Somerset 
coal-canal. On descending the Somersetshire coal-pits, every 
inquiring person would receive from the workmen the account 
of the regular sequence of the strata helow the ^red ground’ 
given by Mr. Strachey in the Philosophical Transactions ’ 
for 1721 j but Mr, Smith, guided by previous observations to¬ 
ward a conclusion which perhaps was but dimly apparent to 
himself, immediately demanded if the “strata were regular 
above the red ground ? ” The answer was such as might be 
expected from persons of merely local experience; the work¬ 
men declared that there was nothing regular above the red 
ground; ” and Mr. Smith returned to the surface to correct 
tibis popular error. In the year 1791, he drew detailed sec¬ 
tions of the coal-measures pierced at High Littleton and 
Timsbury, and represented the unconformity of the red mail 
and lias above. 

Familiarized from childhood with some of the organic re¬ 
mains of the oolite, and acquainted with the lias and red mail 
below, Mr. Smith saw in Somersetshire these strata overly¬ 
ing the coal-measures, and having made detailed sections of 
the coal strata, and collected organic remains from these va¬ 
rious deposits, he found himself in possession of new and wide 
generalizations, which it became the enjoyment and the la¬ 
bour of his life to unfold. 

“ In the course of the two following years, while continu¬ 
ing the duties of a surveyor and civil engineer, he became 
gradually acquainted with all the minute facts of stratifica¬ 
tion, in the country round Bath; and for the purpose of bring¬ 
ing to the test the inquiries suggested by his surveys in 1791, 
he made two transverse sections along the lines of two paral¬ 
lel valleys intersecting the oolitic group, (determining the ac¬ 
tual elevation of these lines by levels referred to those of the 
Somerset coal-canal); and ascertained that the several beds, 
found in the high escarpments around Bath, were brought 
down by an eastern dip, in regular succession, to the level of 
his Hnes of section. During these two yeai’S Mr. Smith was 
in the constant habit of making collections of fossils, with 
strict indications of their localities; and in completing the 
details of his transverse sections, he found, where the beds 
themselves were obscure, that he could, by organic remains 
alone, determine the true order of succession. During this 
period he also extended his surveys through the Cotteswold 
hiUs, and became acquainted with the general facts of the 
range of the** oolitic escarpment towards the north of Eng- 
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land.” (Sedgwick, in ^Address to the Geological Society,’ 
1881)., 

Early in 1794 he attended Parliament on behalf of the So¬ 
merset coal-canal company; and in his journey from Bath to 
London observed the successive escarpments of the oolitic 
formations and chalk hills. To this hour he relates with a 
peculiar delight, the history of a long journey to the north of 
England, with Mr. Palmer and Mr. Perkins, in August, 1794, 
undertaken for the purpose of collecting information on ca¬ 
nals and collieries. Seated foremost in the chaise, he ex¬ 
plored every point of broken ground on two lines between 
Bath and Newcastle-on-T^me; and, instructed by previous 
knowledge, he interpreted rightly the contom's of distant hills, 
and thus traced the strata of Bath to the coast of Whitby, 
and the chalk of the Wiltshire downs to the wolds of Lin¬ 
colnshire and Yorkshire. Perhaps no more remarkable proof 
of the boldness and sagacity willi which he followed out the 
principles he had established, can be given, than the fact that 
this reconnoissance of the north of England, corrected in de¬ 
tail by a multitude of minute considerations, regarding drain¬ 
age, sites of population, and other circumstances almost un¬ 
noticed except by.himself, enabled Mr. Smith, in the year 
1800, to colour a small map, in which the geological struc¬ 
ture of the North of England is rightly united to that of the 
south, and the range of the oolitic series in particular is re¬ 
presented, in some places very correctly, and in all with a 
considerable approach to accuracy. 

At this period of his life Mr. Smith was utterly unacquaint¬ 
ed with books treating of the natural history of the earth : he 
had no other teacher than that acquired ^habit of observation’ 
which he has justly recommended to his followers. It is dif¬ 
ficult in these days to conceive of such insulated and inde¬ 
pendent research, as that into w^hich tlie young philosopher 
entered; mmours at least of the progress of science now cir¬ 
culate through the Cotteswold hills; and it would be impos¬ 
sible for the most reserved student to be wholly uninfluenced 
by them. That Mr. Smith was so uninfluenced is a fact at¬ 
tested by the very nomenclature which he created and esta¬ 
blished in Geology. The ^combrash,’ the ^forest marble,’ the 
^lias,’ &c,, form a system of names almost barbarous to ears 
polite, but so firmly rooted in English Geology, as to consti¬ 
tute a most durable monument of the sagacity and originality 
of their author. 

In 1795 Mr. Smith became a housekeeper, and immediately 
began to arrange his collection of fossils finm the vicinity of 
Bath, in the order of the strata. His residence in the Cot- 
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tage Crescent, near Bath, was favourable for this object; and 
before 1799 he had coloured geologically the large sheets of 
the Somersetshire survey, and a circular map of the vicinity 
of Bath. These are very accurate. 

By maps and sections, and arranged collections of organic 
remains, Mr. Smith endeavoured to explain to many scientific 
persons those views regai*ding the regular succession and con¬ 
tinuity of strata, and the definite distribution of animal and 
vegetable forms in the earth, which are now the common pro¬ 
perty of Geology. Among those who heard his explanations 
at this early period, may be mentioned Dr. James Anderson, 
of Edinburgh; Mr. Davis, of Longleat; the Rev. J, Towns¬ 
end author of ^ Travels in Spain;’ and the Rev. B. Richardson 
of Farley. 

The two last-named gentlemen were remarkably able to 
appreciate the truth and novelty of such views, both fi:om 
their general attainments in Natural History, and their exact 
knowledge of the country to which Mr. Smith directed their 
attention. Both of them possessed large collections of orga¬ 
nic remains, and both were astonished and incredulous when 
their new friend, taking up one fossil after another, stated in¬ 
stantly from what particular rock, and even bed of stone, or 
clay, the specimens were derived. Nor were they less sur¬ 
prised when, in the field, ^Strata Smith’ (as he was termed) 
traced with ease and accuracy the ranges of the rocks, by fol¬ 
lowing the courses of springs, and many other indications of 
a change of the sub-strata. Both entered with the zeal of 
novelty into the examination of a district which they had of¬ 
ten traversed before; and Mr. Richardson’s was the hand 
which, in 1799, wrote from Smith’s dictation, the original 
^ Tabular View of the superposition of English strata,’ which 
has since been presented to the Geological Society of Lon¬ 
don. Copies of this document were given by Mr. Richardson 
to Baron Rosencrantz, Dr. Muller of Christiania, and many 
others, in the year 1801; and Mr. W. Reynolds personally 
assured Mr. Smith, that within his own knowledge copies of 
it had been sent to the East and West Indies. 

Dr. James Anderson earnestly inti-eated Mr. Smith to lay 
his discoveries before the public, and ofiered the assistance 
of his literary experience and connexions to aid him. Possi¬ 
bly the almost continual occupation in which he was now en¬ 
gaged, especially in the draining of land,—for which Geology 
had taught him new and certain methods,—may have pre¬ 
vented Ms complying with these friendly and judicious offers : 
the notion, however, once admitted, revived from time to time, 
and in 1801 a prospectus was printed, containing proposals 
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for publishing by subscription, in 4to., a work to be entitled 
‘ Accurate delineations and descriptions of the natural order 
of the various strata that ai‘e found in diflFerent parts of Eng¬ 
land and Wales; with practical observations thereon.’ For 
this work a small and curious geological map was prepared, 
and it was to have been accompanied by a general section of 
the strata, showing their proportionate thickness. The pro¬ 
spectus is Itself a little essay on the practical applications of 
Geology, and displays clearly the enlarged and precise mas¬ 
tery of his subject, which finally led to the completion (in 
1815!) of the great ^Delineation of the strata of England and 
Wales.’ This document is curious and scarce enough to de¬ 
serve to be re-printed entire. 

Mr. Smith’s engagement as engineer to the Somerset coal- 
canal ceased in 1799, and he was from that time, for many 
years, almost continually travelling in various directions in 
the exercise of his profession. To this he appears not to have 
looked so much as a source of profit, as an occasion for seeing 
new districts, and completing his general survey of England 
and Wales. He was in the habit of attending the agiicultu- 
ral meetings called ^sheep-shearings,’ at Woburn and Holk- 
ham, to e:diibit his maps and sections for the information of 
the assembly. At one of these, in 1804, Sir Joseph Banks 
originated a public subscription, to aid in defraying the cost 
of publishing his ^Observations on the Strata of England and 
Wdes.’ In 1804 he fixed his nominal residence in London, 
(15, Buckingham St., Strand), re-arranged his collection there 
on a new and curious plan, and received many distinguished 
visitors. But his time was principally passed in Norfolk and 
Suffolk, where he accomplished a remarkable work,—stop¬ 
ping out the sea from a vast extent of marsh land. In 1806 
the first of his publications appeared,—a ^ Treatise on Irriga¬ 
tion,’—^from the Norwich press. For one of the successful 
efforts at irrigation directed by Mr. Smith, the Society of Arts 
awarded tlieir medal. 

In 1808 the president and other members of the Geological 
Society visited Mr, Smith, and saw his collection of fossils. 
In 1811 appeared the first volume of the ^ Geological Trans¬ 
actions,’ in which Mr. Smith’s discoveries regarding organic 
remains are noticed; in 1813 the Rev. W. Townsend pub¬ 
lished die first volume of his curious work,—^ The character 
of Moses vindicated,’—containing much information commu¬ 
nicated by Mr. Smith; and at length, in August, 1815, ap¬ 
peared the long-expected ^ Delineation of the Strata of Eng¬ 
land and Wales,’ on a new map engraved for the purpose by 
Messrs. Cai'ey, of London, 
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An arrangement was made in 1815, by which the British 
Museum became possessed of Mr. Smith’s whole collection 
of organic remains, for the sum of ^500. and the task of ar¬ 
ranging and describing this collection, led to the publication 
of two works in 4to., entitled ‘ Strata Identified by Organized 
Fossils,’ (1815), and ^ Stratigraphical System of Organized 
Fossils,’ (1817), the latter designed as an index to the speci¬ 
mens deposited in the British Museum. In 1818 appeared, 
in the ^ Edinburgh Review,’ the most able, just, and discrimi¬ 
nating survey of the progress of English Geology ever penned; 
and if' Mr. Smith’s friends regretted the late appearance of his 
great map, and the slow and difficult growth of his hard-earn¬ 
ed fame, they had reason to be thankful that in the maturity 
of geological research, at a time when the progress of conti¬ 
nental science could be rightly appreciated, the delicate task 
of estimating the value and origindity of his labours was ac¬ 
complished with the taste, truth, and independence which 
characterize the writings of Dr. Fitton. 

Between the appearance of the gi’eat general map in 1815 
and the year 1821, Mr. Smith published no less than twenty 
geological maps of English counties, often remarkable for 
their accuracy; and he has not desisted fi-om the labour of 
preparing others, amidst difficulties and privations such as 
few men devoted to science have ever endured. In 1819 Mr. 
Smith resigned his residence in London, and had, in fact, 
scarcely any home but the rocks until 1823, which year he 
passed in i&by Lonsdale. In 1824 he delivered a course of 
lectures on Geology to the members of the Yorkshire Philo¬ 
sophical Society, then recently established; these were re¬ 
peated in the same year, in conjunction with his nephew, Mr. , 
John Phillips, (now Professor of Geology in King’s College, 
London), at Scarborough and Hull. A similar effort was 
made at Sheffield in 1825, and soon afterwards Mr. Smith 
accepted an engagement as agent to Sii* J. Johnstone, Bart., 
of Hackness, near Scarborough, and withdrew for a while 
from^ the wandering life and endless labours he had imposed 
on himself. 

In 1829 one who deeply felt the enthusiasm of active geo- 
lo^cal research, was led by curiosity, or a better motive, to 
visit the secluded valley of Hackness, and contemplate the 
imprisoned energies of an impassioned mind. He found a 
patient though disappointed man; an inflexible activity of 
intellect, forced into new and not infertile channels; a gene¬ 
rous sympathy with the progress of science, shaded only by 
deep regret at his own compulsory exclusion fi*om the active 
promotion of it. Nothing that could be effected by individu- 
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al kiadness was omitted by . the worthy proprietor of Ilack- 
ness, to encourage the veteran geologist, whose mind, singu¬ 
larly gifted with the power of living through the past, was 
often far away from the spot where his labours, and perhaps 
his life, were amusingly and usefiilly prolonged. 

The time, however, came at length, when the young geolo¬ 
gists of England drew from his retirement the unforgotten 
leader of their science. The Geological Society of London 
awarded the first medal placed at their disposi by the be¬ 
quest of Wollaston, to Mr. William Smith, “in consideration 
of his being a great original discoverer in English Geology: 
and especially for his being the first, in this country, to dis¬ 
cover and to teach the identification of strata, and to deter¬ 
mine their succession by means of their imbedded fossils.” 

Professor Sedgwick then occupied the chair of the Geolo¬ 
gical Society, and added to the value of the distinction he 
was confening on Mr. Smith, by a careful estimation and 
proof of his right to receive it, and by the acknowledgment 
which could come mth better grace or greater force from no 
living geologist, of his undoubted claim to be recognised as 
the ^ Father of English Geology.’ “ If,” observes this elo¬ 
quent advocate of truth, “in the pride of our present strength, 
we were disposed to forget our origin, our very speech would 
bewi’ayus; for we use the language , which he taught us in 
the infancy of our science. If we, by our united efcrts, are 
chiselling the ornaments, and slowly raising up the pinnacles 
of one of the temples of nature, it was he who gave the plan, 
and laid the foundation, and erected a portion of the solid 
walls, by the unassisted labour of his hands.” 

In 1835 he received the degree of LL.D. in Trinity Col¬ 
lege, Dublin. 

No man ever withstood more bravely than Mr. Smith, the 
pressure of pecuniary diflaculties; they were, in fact, neither 
rashly nor recklessly incurred, but inevitably brought on by 
the unconquerable desire of personally tracing the strata of. 
England and Wales. These difiSculties were however often 
excessive; and after the public tribute to the ^Father of Eng¬ 
lish Geology,’ decreed by the Geological Society, it was im¬ 
possible to avoid an anxious fear that in the winter of his age 
he would be destitute. An application was made to the 
crown, on the part of several eminent men of science, and 
persons of high station, in the country, who had known the 
practical value of Geology, for the grant of a suitable pension. 
An annuity of One Hundred Pounds was the result of this 
well-timed application; and from this limited income^ at three 
score years and ten, the first English geologist draws his 
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scanty support, with no prospect of producing for the public 
advantage any part of that mass of infonnation on practical 
applications of Geology, which the experience of fifty years 
has accumulated,—information which, it may be safely as¬ 
serted, no other man can give to the world. 


Aet. III. — Momgrapk of the Genus Sciurus, with Descriptions of 
J^eio Species and their Varieties. By .T. Bachman, D.D., Presi¬ 
dent ot the Literary and Philosophical Society, Charlestown, South 
Carolina, &c. 

( Continued from Vage 163^, 

7. Northern Grey and Black Squirrel. Sciurus leucoiu. 

Grey Squirrel; Pennant’s Arctic ZooL, voL I, p. 135; Hist, 
Quad. No. 272. 

ScL Carolinensis ; Godman, non Gmel. 

Sciurus leucotis; Gapper, Zool. Joum. vol. v. p. 206. published 
about 1830. 

. Essent. Char. —^Larger than the Carolina Grey Squirrel; tail much 
longer lhan the body; smaller than the Cat Squirrel; subject to many va¬ 
rieties in colour. 

This sprightly and veiy common species, existing in the 
northern and middle states, has hitherto been united with the 
Carolina grey squirrel; the name having been first appropri¬ 
ated to the latter, and the present species being, as I shall en¬ 
deavour, in this and the succeeding article, to prove, specifi¬ 
cally distinct, I have proposed for it the above name. 

This squirrel seems to have permanently twenty-two tooth; 
among a large number procm’ed in different seasons of the 
year, and some of them, from the manner in which their tc^oth 
were worn, appearing to be old animals, all jircsentcd the 
small front molars in the upper jaw, except a single specimen, 
and even in this instance, these teeth may have accidontully 
dropped out. This permanency in teeth that have been usu¬ 
ally regarded as deciduous, would seem to require an enlarge¬ 
ment of the characters given to this genus; it will moreov(T 
be seen that the majority of our species are similar to this in 
their dental arrangements. 

The incisors are strong and compressed, a little smaller 
than those of the cat squirrel, convex, and of a deep orange 
colour anteriorly; the upper ones have a shar|) cutting edge, 
and sire chisel-shaped; the lower are much longer and thin¬ 
ner. The anterior grinder, although round and small, is as 
tong as the second; the remaining four grinders ax'e consider- 
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ably more excavated tliaii those of the cat squirrelj present¬ 
ing two transverse ridges of enamel. The lower giinders cor¬ 
responding to those above, have also elevated crowns. The 
hair is a little softer than that of the cat squirrel, being coars¬ 
est on the forehead. 

Form ,—Nose rather obtuse; forehead arched; whiskers as 
long as the head; ears sharply rounded, concave; both sides 
of the ear covered with hair; that which clothes the outside 
being much the longest. In winter the fur projects upwards, 
about three lines beyond the margin. 

Colour ,—^Although this species exists under many varieties 
there appear to be two very permanent ones, which I shall 
attempt to describe. 

1. Grey variety ,—The nose, cheek, around the eyes ex¬ 
tending to the insertion of the neck, the upper surface of the 
fore, and hind feet, and a strij)e along the sides, yellowish 
brown; the ears on their posterior surface are a soiled white, 
edged with brown; on the back from the shoulder there is an 
obscure stripe of brown, broadest at its commencement, and 
running down to a point at the insertion of tlie tail; in a few 
specimens this stripe is wanting. On the neck, sides, and 
hips the colour is light grey; the hairs separately are for one 
half their length dark cinereous, then light umber, then a nar¬ 
row mark of black, and tipt wilh white; a’considerable num¬ 
ber of black hairs are interspersed, giving it above a grey co¬ 
lour ; the hairs in the tail are light yellowish brown ftom the 
roots, with three stripes of black, the outer one being widest, 
and broadly tipt with white; the whole under surface is white. 

There are other specimens in which the yellowish markings 
on the sides and feet are altogether wanting. Dr, Godman 
(vol. ii. p. 183) asserts that tlie golden colour on the hind feet 
is a very permanent mark. The specimens from Pennsylva¬ 
nia in my possession have generally this peculiarity, but ma¬ 
ny of those from New York and New England have grey feet, 
without the slightest mixture of yellow. 

2. Black variety ,—This variety I have, on several occa¬ 
sions, seen taken from the same nest with the grey squirrel. 
They breed and rear their yoitng together, and the observa¬ 
tions made with regard to the fox squirrel will also apply to 
these. This is of the size and form of the grey variety; it is 
a dark brownish black on the whole of the upper surface, a 
little lighter beneath. In summer its colour is less black than 
in winter. The hairs of the back and sides of the body and 
tail are obscurely annulated with yellow. There is here and 
there a white hair interspersed among the fur of Ihe body, but 
no tuft of white as in Smmis niger. 
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DIMENSIONS. 

Length of head and body. 

Ditto of tail {vertebra) . 

Ditto to the tip. 

Height of ear. 

Ditto to the end of fur. 

Palm to end of middle claw. 

Heel to end of middle nail. 

Length of fur on the bach. 

Breadth of tail with hairs extended 

Geographical Distribution. —The northern limits of this 
species is not determined; it however exists as far as Hud¬ 
son’s Bay, was formerly very common in the New England 
states, and in the less cultivated portions is still frequently 
met with. It is abundant in New York, and in the moun¬ 
tainous portions of Pennsylvania. I have observed it on the 
northern mountains of Virginia. It probably extends still 
ferther south; in the lower parts of North and South Caroli¬ 
na however it is replaced hj a smaller species. The black 
variety is more abundant in upper Canada, in the western 
part of New York, and in the states of Ohio and Indiana.— 
It does not exist in Georgia, Florida, or Alabama; and among 
the specimens sent from Louisiana, stated to be of all tire spe¬ 
cies existing in that state, I discovered tliat this squiiTol was 
not of the number. 

Habits. —This appears to be tire most active and sprightly 
species existing in our Atlantic states. It rises with die sun, 
and continues industriously engaged in search of food during 
four or five hours in the morning, scratching among leaves, 
running over fallen logs, ascending trees, and playfully cours¬ 
ing from limb to limb,—often making alinost incredible leaps 
from tire higher branches of one tree to another. In the mid¬ 
dle of the day it retires for a few hours to its nest, resuming 
its active labours and amusements in the afternoon, and con¬ 
tinuing without intermission till the setting of tire sun. Dur¬ 
ing the warm weather of spring and summer it prepares itself 
a summer house on a tree, but not often at its summit. In 
constructing this nest, it does not descend to the earth in 
search of materials, but finds tlrem ready at hand on the tree 
where it intends to take up its temporary residence. It first 
breaks off dried sticks, if they can be procured, to make a su¬ 
perstructure; if however such materials are not within reach, 
it commences gnawing off the green branches of the size of a 
thumb, and lays them in the crutch of the tree, or of some 
large branch. It then proceeds to the extremities of the 
branches, and breaks off-those portions that contain tufts of 
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leaves, with which a compact nest is constructed, which, in 
the inner side, is sometimes lined with such mosses as are 
found on the bark of trees. In the preparation of this nest 
a pair is usually engaged, for an hour in the morning, 
during several successive days; and the noise they make in 
cutting the branches, and dragging them with their leaves to 
the nests, can be heard at a great distance. In winter they 
reside altogether in holes of trees, where their young, in most 
instances, are brought forth. Although a family to the num¬ 
ber of five or six, probably the produce of a pair fi’om the 
preceding season, may occupy the same nest during winter, 
yet they all pair off in spring, when each couple seems to oc¬ 
cupy a separate nest, in order to engage in the duties of re¬ 
production. The young, in number from fom* to six, are, in 
the northern states, brought forth in May; they are of quick 
growth, and sufficiently advanced in a few weeks to leave the 
nest: at such times they are seen clinging around the tree 
which contains their domicile, and as soon as alarmed they 
run to the hole, when one of them usually returns, and, pro¬ 
truding his head out of the hole, watches the movements of 
the intruder. In this stage of growth they are easily captur¬ 
ed ; their hole is stopped up, another opening is made be¬ 
neath, and they are taken out by the hand protected by a glove. 
They soon become tolerably gentle, and are frequently kept 
in cages with a wheel attached, in which, as in the interior of 
a tread-mill, they amuse themselves in playing for hours to¬ 
gether. Sometimes two are placed together, and they soon 
leara to accommodate themselves to the wheel, and move to¬ 
gether with gi'eat regularity. How^ever gentle Urey may be¬ 
come in confinement, no instance has come to my knowledge 
of their having produced yoixng in a state of domestication; 
although in a suitable cage such a result W'ould in all proba¬ 
bility be produced. A tame squiiTcl is, however, a trouble¬ 
some pet; it is always ready to use its teeth on the fingers of 
every intruder on its cage, and does not always spare even its 
feeder; and when permitted to have the freedom of the house, 
it soon incurs the displeasure of the prudent housewife by its 
habit of gnawhig chairs, tables, and books. 

During the breeding season the males, like those of deer 
and other species, engage in frequent contests, and often bite 
and wound each other severely. The story of their emascu¬ 
lating each other on these occasions has been so often repeat¬ 
ed, that it has become a matter of history, and it would now 
be somewhat dangerous to set it down as a vulgar error. It 
might however be advanced, on the other hand^ that the ad¬ 
mission of such skill and refinement in cmelty would be as- 
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cribiHg to the squirrel a higher degree of physical and surgi¬ 
cal knowledge Aan is possessed by any other quadruped.— 
From the observations I have been enabled to make, I have 
been led to believe that the error has originated from the fact 
that tirose parts in the male which in one season are greatly 
enlarged, are in the other equally diminished, and 3iat in 
young males especially, they are drawn into the peltis by the 
contraction of the muscle. As a proof of this, a friend, who 
was a strenuous believer in this spitefiil propensity ascribed 
to the squiiTel, was induced to test the inquiry by an exami¬ 
nation of a suitable number of specimens. He obtained in a 
few weeks upwards of thirty males; —in none of these had 
this mutilation taken place. Two however out of this num¬ 
ber were triumphantly brought forward as evidences of the 
trath of the doctrine; on examination it appeared that these 
were young animals, with the organs perfect, but concealed in 
the manner above stated. 

It is generally believed that this species lays up a great 
hoard of food as a winter supply; it may however be reason¬ 
ably doubted whether they are so provident in this respect. 
The trees in which they conceal themselves in winter are fre¬ 
quently cut down, and no supply of provisions is ever found 
in their nests. In following their tracks in the snow they can¬ 
not be traced to any hoards buried in the ground. I have 
moreover observed them during a warm day in winter coming 
from great distances into the open fields, in search of a few 
dry hickory nuts which were still left suspended on the trees ; 
if provisions had been laid up nearer home, they would hardly 
have undertaken these long journeys, or exposed themselves 
to so much danger in procuring a precarious supply. In fact 
this species, in cold climates, seldom leaves its nest in win- 
ter, except in a warm sunny day; and in this state of inacti¬ 
vity and partial torpidity, it requires but little food. 

This squirrel feeds xipon the various nuts, seeds, and grain 
which are periodically sought for by all the species of this 
genus, but it seems to prefer the shell-bark {Carya alba) and 
the several species of hickory, to any other kind of food.— 
Even when the nuts are so green as to afford scarcely any 
nourishment, the northern grey squirrel is seen gnawing off 
the thick epidermis, which drops to the ground like rain, and 
then, with its lower incisors, makes a small linear opening in 
the thinnest part of the shell, immediately over the kernel.—: 
When this part has been extracted it proceeds to another, 
till in an incredibly short space of time, the nut is cut longi- 
tadinally on iis four sides, and the whole kernel secured, leav¬ 
ing the portions of the hard shell untouched. Were, however. 
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this species to confine its depredations to the hickory, ches- 
nut, beech, oak, and maple, it would be less obnoxious to the 
fitrmer; but unfortunately for the peace of both, it is fond of 
the gi'een com and young wheat, to which the right&l owner 
imagines himself to have a prior claim. A war of extermina¬ 
tion consequently ensues, and various inducements are held 
out to tempt the gunner to destroy them. In Pennsylvania 
an ancient law existed, offering threepence a head for every 
squirrel destroyed, and in one year (1749) the enormous sum 
of ^8000. was paid out of the treasury, in premiums for the 
destruction of these depredators. In sever^ of the northern 
and western states the inhabitants, on an appointed day, are 
in the habit of turning out on what is called a squirrel-himt. 
They arrange themselves under opposite leaders, each party 
being stimulated by the ambition of victory, and of fastening 
on the other the expense of a bountiful supper. The hunters 
range the forest in every direction, and the accounts given us 
of the number of squirrels brought together at the evening 
rendezvous, are almost incredible. 

In addition to the usual enemies of this species in the 
northern states, such as the weasel, fox, lynx, &c., the red¬ 
tailed hawk s^ms to regard it as his natural and lawM prey. 
It is amusing to see the skill and dexterity exercised by both 
in the attack and defence. When the hawk is unaccompanied 
by his mate, he finds it no easy matter to secure the squirrel; 
unless the latter be unconsciously pounced upon whilst on 
the ground, he is enabled, by his dodgings and twistings 
round the limb of a tree, to evade the attacks of the hawk for 
hours, and frequently worries him into a reluctant retreat.— 
But the red-tail, like other robbers, has learnt by experience 
that he is most certain of his prey when hunting in couples. 
He is frequently accompanied by his mate, especially in the 
breeding season, and in this case the contest is soon decided. 
They course rapidly, in opposite directions, above and below 
the limb; the attention of the squin’el is thus divided and dis¬ 
tracted, and before he is aware of it, the talons of the hawk 
ate in his back, and with a shriek of triumph the latter bears 
him off, either to the aery of his young, or to some low limb 
of a tree, or to a sheltered situation on the ground, where, with 
a suspicious glance towards each other, and an occasional 
hissing and growling for the choice parts, the hawks devour 
their prey. 

This species of squirrel has occasionally excited the won¬ 
der of the populace by its wandering habits, and its singu¬ 
lar and long migrations. Like the lemming {Lemmus Nor- 
veqicus) of the eastern continent, it is stimulated, either 

VoL. HI.—No. 29. N. s. 2 a 
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from a scarcity of food, or from some other inexplicable in¬ 
stinct, to leave its native haunts, and seek for adventures or 
for food in some distmit and, to him, unexplored portion of 
our land. The newspapers from the west contain frequent 
details of these migrations; they appear to have been more 
frequent in former years than at the present time. The far¬ 
mers in the western wilds regard them with sensations which 
may be compared to the anxious apprehensions of the east¬ 
ern nations at the flight of the devouring locust. At such 
periods, which usually occur in autumn, the squirrels congre¬ 
gate in different districts of the far north-west, and, in irre¬ 
gular troops, bend their way instinctively in an eastern direc¬ 
tion. Mountains and cleared fields,—the head waters of lakes 
and broad rivers,—present no unconquerable impediments,— 
Onward they come, devouring on their way everything that is 
suited to a squirrel’s taste,—^laying waste the com and wheat 
fields of the fanner; and as their numbers are thinned by the 
gun, the dog and the club, others are ready to fall in the rear 
and fill uj) the ranks, till they occasion infinite mischief and 
call forth no empty threats of revenge. It is often enquired 
how these little creatures that, on common occasions, have 
such an instinctive dread of water, are enabled to cross broad 
and rapid rivers, like the Ohio and Hudson for instance. It 
is usually asserted, and believed by many, that they carry to 
the shore a suitable piece of bark, and seizing the opportuni¬ 
ty of a favourable breeze, seat themselves upon this substitute 
for a boat, hoist their broad tails as a sail, and float safely to 
the opposite shore. This, together with many other traits of 
intelligence ascribed to this species, I suspect to be apocry¬ 
phal. That they do migrate at irregular, and occasionally at 
distant periods, is a fact sufficiently established; but in the 
only instance in which I had an opportunity of witnessing 
the migrations of the squirrel, it appeared to me that he was 
not only an rmskilful sailor, but a clumsy swimmer. It was 
(as far as my recollection serves me of the period of early life) 
in the autumn of 1808 or 9; troops of squirrels suddenly and 
unexpectedly made their appearance in the neighbourhood, 
but among the grey ones were varieties not previously seen in 
those parts; some were broadly striped with yellow on the 
sides, and a few with a black stripe on each side, bordered 
with yellow or brown, resembling the stripes of the little chip¬ 
ping squirrel [Tamias Li/steri), They swam the Hudson in 
various places between Waterford and Saratoga; those which 
1 observed ^crossing the river were swimming deep and awk¬ 
wardly, their bodies and tails wholly submerged; several that 
had been drowned were carried downward by the stream, and 
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those which were so fortunate as to reach tlie opposite bank 
were so wet and fatigued, that the boys stationed there with 
clubs found no difficulty in securing them alive or in killing 
them. Their migrations on that occasion did not, as far as I 
could learn, extend farther eastwardly than the mountains of 
Vermont; many remained in the county of Renssellaer, and 
it was remarked that for several years afterwards the squirrels 
were far more numerous than before. It is doubtful whether 
any everretmn westwardly, but finding forests and food suit¬ 
ed to their taste and habits, they take up their permanent re¬ 
sidence in their newly-explored coimtiy; there they remain 
and propagate their species, until they are gradually thinned 
off by die efiects of improvement, and die dexterity of the 
sportsmen around them. 

( 2'o be continued,) 


Art. IV.— Notices of Irish Entozoa, By James L. Drummond, 
M.D., Professor of Anatomy in the Boyal Beliast Institution, Pre¬ 
sident of the Belfast Natural History Society. 

( Continued from 7\.) 

Anthocepealvs rudicornis, Drum. 

When about to send a communication to the ‘Magazine of 
Natural History,’ relating to some more of the Echinorhyn'- 
chij a fish, which in this part of the world is of rare occur¬ 
rence, appeared in the Belfast market; namely, a halibut, 
{Hippoglosstis vtdgaris), which weighed 120 ths. My indefa¬ 
tigable fiiend, Wm. Thompson, Esq., secured the inscera^ at¬ 
tached to which 1 found a great number of tumors containing 
Entozoa ; and, as much of this field of Helminthology re¬ 
mains to be explored, while every lact pertaining to it is of 
importance, I have thought it better to put on record the few 
observations I could make on the present species, than for¬ 
ward the remarks I had to offer respecting others already well 
known. 

In the alimentary tube there was not an Entozoon of any - 
description, hut ample amends were made for diis by the 
luxuriant crop on its external surface. The stomach, liver, 
spleen, mesentery, and intestines were everywhere studded 
with almost innumerable white or cream-coloured tumors, 
from the size of a large pea down to that of a grain of clover 
seed; while, at the ^ame time were seen, underJihe transpa¬ 
rent peritoneal coat of these viscera, numerous Nemaioidea 
coiled up in spires. 
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The smallest vesicular tumors were spheiical, but the 
larger were all depressed or lenticular, with a round or ellip¬ 
tical outline [Fig. 32, a). On examining these tumors, I had 
first to remove the peritoneal covering, under which was a 
white, thickish coat, of so soft a consistence that it could not 
be tom off like a membrane, but yielded to the forceps.— 
When this coat was perforated, a white, curdy fluid could be 
pressed out in considerable quantity, and along with it the 
Entozoon itself, (or sometimes two from the same capsule), of 
very small size, the animal bearing no correspondence in its 
bulk to that of the entire tumor. 



On getting the animal freed from its habitation, and wash¬ 
ing off all extraneous matter, it appeared of an ovate form, 
and was very sluggish, though exhibiting signs of vitality by 
soon losing its regular outline, and contracting its margin so 
as to form various scsdlops and indentations; and after long 
watching itin ^e microscope no farther change could be ob- 
seired. 

I then tried the effect of compression: a specimen was laid 
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on a slip of glass in a drop of water, and another slip placed 
over it. This had the effect of causing the head, which was 
previously invisible, to protrude; then the neck appeai’ed, 
and it became evident that the animal was formed on the mo¬ 
del of the Anthocephali. Four transparent sacs were seen in 
the anterior part of the body, {Fig. 32, e) and from these, four 
tubes ran up to the head, each evidently containing a rostelhm. 
After watching in vain for the protrusion of the latter,! had re¬ 
course to stronger pressure, and in several instances succeed¬ 
ed in getting a rostellum to issue from its sheath, and show 
that it was constituted as in others of the same family, that it 
was crystalline, armed with numerous uncmtdi^ and that it 
was protruded by eversion. 

Compared with the bulk of the animal, the rostella are 
much larger than in any others of the same family that I 
have hitherto examined; the imcinuli^ too, are of greater 
comparative magnitude, and the rostella altogether exhibit 
less delicacy of workmanship than in any similar organs 
I have heretofore observed. The first rostellum which I suc¬ 
ceeded in protruding, reminded me strongly of the appear¬ 
ance of a hairy caterpillar: Jig. 32, c, is the sketch I made of 
it at the time, and ail those which I afterwards saw bore an 
exact resemblance to the first. In one instance only did I 
succeed in getting a view of the whole four extruded from 
their them. 

Considerable difiiculty was experienced in getting the ani¬ 
mal freed from a small quantity of very tough mucus which 
adhered to it, and which, in being tom away, assumed the 
appearance of a membrane of great tenuity, but I believe it to 
have been mucus alone. The substance of the Ento:<i607i is 
granular throughout, having no appearance of vessels, intes¬ 
tine, ovaries, or caudal aperture, but in several specimens, 
(not in all), when the head and neck were protmded, a large 
transparent space was conspicuous in the anterior end of the 
body, in which the head and neck, I presume, had been pre¬ 
viously lodged.^— {Fig. 32 d). 

That this species has four there can, I think, be 

little doubt; but as, from its sluggishness, the head could 
only be seen when compressed, their natural appearance could 
not, of course, be ascertained. In several instances, however, 
I observed the dilated portions of the head expanding and 
contracting (though very slowly) with an undulatory motion 
of their margins, hke that of the Bothriocephalic Scales poly^- 
morphus, &c. 

These are all the observations I have been enabled to make 
on this species, which, I believe, has not been previously cle- 
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scribed, and I have refeiTed it to the genus AntJiocephalus^ (as 
in a former paper I did that which I named Anth. paradoa:iis)^ 
not on account of its agreeing exactly with the character of 
that genus, for it has no caudal vescicle, but because it ap¬ 
proaches more nearly to it tlian to any other. Much, I be¬ 
lieve, must yet be known concerning the encysted Entozoa^ 
before a proper arrangement and nomenclature can be applied 
to them; and in the mean time it is perhaps better to refer 
them to known genera, at the risk of some inaccuracy, than to 
fabricate new names, which, after a time would, in all pro¬ 
bability, have to make way for others of still newer coinage. 
The specific title, rudicornisy 1 have applied on account of 
the coarse appearance of the rostella as compared with that 
of any others which I have hitherto observed. 

The only other Entozoon which I observed in this large 
halibut was the Filaria capmlaria^ which, in great numbers, 
lay coiled up in the periton^am of the stomach, liver, and in¬ 
testines. But, however copious they might be in these loca¬ 
lities, still the number was small when compared with that 
which I detected between the middle and inner coats of the 
stomach. The former, or muscular coat of this viscus^ in the 
halibut, is connected with the inner or mucous coat, through¬ 
out a great part of its extent, by a thick, lax layer of cellular 
membrane; and on separating the one coat from the other, I 
found this layer to be, in many places, literally crammed with 
the Filarice, They were in hundreds, each rolled up singly 
in a spiral form, but more frequently , with Several others 
undef/the same covering, forming so many distinct, round, 
flattiked masses, lymg as close to each other as stones in a 
pavement. 

Belfast, March 

( To he contimted,) 


Art. V.— On a new Species 0/ Lamia /rom the vicinity of the Swan 
River, JSTew Holland, By The Rev. F. W. Hope, F.R.S., 
F.L.S., &c., &c., &c. 

I SEND for insertion in your ^Magazine of Natural History,’ 
a description of a new species of Lamia from the vicinity of 
the Swan River, in Australia. My chief object in selecting 
Lamia is in consequence of the Baron De Jean, in his last 
Catalogue, omitting that term altogether, w’^hile he coins and 
publishes a new name to include under it insects which have 
years ago b^n ably described by the celebrated Fabricius. 
If entomologists of the present day are allowed to expunge, 
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ad lihihmy the early Linnean and Fabrician nameSj and adopt 
others merely from caprice, there will be no end of confusion. 
Synonymy is always a pei-plexing study, and it is to prevent 
a serious evil gaining further ground, that 1 here protest 
against a system sadly too rife amongst naturalists, of chang¬ 
ing well established names- The Baron De Jean, in his Ca¬ 
talogue of 1838, adopts the term Batocera instead of Lamia 
of Fabricius; why a new-fangled term is to be used instead 
of an old familiar name, remains to be explained. On the 
ground of priority I support the ancient names, and I feel 
convinced that there are many others who undoubtedly will 
advocate the same cause. Had Lamia been the only Fabri¬ 
cian term expunged by De Jean, I might have passed it over 
with a slight remark; but when I find BupreBtis^ Stenoclio- 
rm^ and Haltica entirely abandoned, and the genera of Ce- 
rambyx^ Elaier^ Cnodidon^ and Tritoma sunk into mere sy¬ 
nonyms, and in their place the barbarous teims of Hammati- 
cherusy Ampedus^ and Amarygmm adopted, it is high time to 
speak out, and endeavour to put a stop to an evil which must 
embaiTass science, and certainly greatly retard its progress. 

In concluding my remarks, I quote a passage from the pre¬ 
face of the Baron De Jean’s last Catalogue, (vide page 11), 
and for the future leave the question in other hands, hoping 
that those who wish well for science will oppose a system 
which, if acted on, can only lead to inextricable confusion. 

Quoique je me sois toujours prononc6 centre le principe ex- 
clusif de I’adoption du nom le plus anciennement public, ce 
nest pas cependant que je pense qu’ un autem ait le droit de 
changer les noms qui ont etc etablis avant lui, ce n’est niille- 
ment cela que j’ai voulu dire. Je crois, an contraire, qiCil 
faut conserver les anciens noms, mais lorsqu’il y en a plusieurs, 
on a le droit de choi>sir, et il faut alors prendre le plus en 
usage, ou celui adopte dans Touvrage le plus marquant et le 
plus repandu, au lieu do s’attacher uniquement a la date de la 
publication.” With respect to ilm above passage I have only 
to add that the ancient names ought to be retained; ” and 
acting on the suggestion of the Baron, I prefer the ancient 
Lamia to the modern Batocera, as it is a name in common 
usage, and occurs in one of the works of Fabricius, certainly 
^He plus marquant et le plus repandu, viz. the ‘Systerna 
Eleutheratorum.’ 

Lamu Boisduvalii, Hope. (Sup. Plates No. 2.) 

L. Boisduvalii, Long. lin. 25; lat. lin. 8. 

Nigro-cinerea, thorace 'bispinoso elytiis albidis maculis omatiSj Inune- 
ris subspinosis, sutura ad apicem in spinani desiuente. 
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Antemee coipore longibres ardcuHs pedibusque antiois scabris. 

Caput postice annulo albido rariegatum. Thorax utiinque spinosus 
rugisque transversis notatus. Scutellum albovillosum postice rotunda- 
tum. Elym nigro-cinereabasi scabra, seu melius tuberculis, parvis, ni¬ 
tidis, pamm elevatis. Apex in medio spinosus. Disco maculis cretaceis 
variegato. Corpus infra nigro-oinereum, femoribus anticis tibiisque as- 
peris. Plantis fuscis et spongioas. 

This magnificent insect was sent me by my fiiend Captain 
Roe, from the new settlement at Swan River, in Australia.— 
It is named in honour of M. Bois Duval, the author of the 
‘ Voyage de D^couverte de 1’ Astrolabe.’ The above indivi¬ 
dual is justly considered one of the leading lepidopterists of 
Europe. I have mentioned that the Baron De Jean gives 
the name of Batocera to true Lamia; but six species are re¬ 
corded in his last Catalogue, and all of them but one are de¬ 
signated as inhabiting the East Indies: the species alluded 
to is Lamia Ruhm, Fabr., from the Island of Mauritius. The 
true RulviS of Fabricius, however, inhabits the East Indies, 
the Rubus from the Isle of France appears distinct, and is, I 
believe, as yet undescribed. Lamia according to my views 
is only found in Africa and Asia, and some of the adjacent 
isles; three species from the former continent have fallen un¬ 
der my notice, and about twenty fi-om the latter, besides the 
species above described. The most magnificent of them, all 
is Lamia Uoylii from the Himalaya. According to Mr. W. 
W. Saunders, the perfect insect feeds on the blossoms of tlie 
pepal-tree {Ficus religiosa). In the interminable woods of 
Travancore, these insects abound; and from their excessive 
numbers and the effects they produce by perforating the trunhs 
of large and gigantic trees, they act as useful pioneers, tend¬ 
ing to clear the ground, and thin the exuberant vegetation 
which there abounds, Some of the native tribes of India in 
the vicinity of Travancore, and in the island of Ceylon, feed 
on ihe larm of Lamiade, as is the case in Africa with iMmia 
ffigas, now denominated Omacantha by M. Serville. Col. 
V^ithill has in his superb collection many of the larvai of 
Lamia admirably preserved. It is a subject of regret among 
entomologists, that few collectors preserve insects in their ear¬ 
liest stages, in spirits; when we become better acquainted 
with them, and have it in our power to give the anatomical 
de,tails of such gigantic forms as belong to the genera Prio- 
nus and Lamia, we may naturally expect that much light will 
be thrown on the sensorial organs Of insects, which are at 
present-very imperfectly understood. 
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Art. VI. —Descriptions of the Species of the Genus Lima^/rom the 
Coralline Crag, in the Cabinet of Searles Valentine Wood, 
Esq., late Curator to the Geological Society of London. 

13, Bernard St, Russell Square, 

March loth, 1839. 

Sir, 

During a residence of some years in the county 
of Suffolk, I devoted the greater part of my time to collecting 
the numerous fossils of the crag, and particularly those of the 
inferior beds described under the name of coralline crag” in 
the ^Phil. Mag.’ for August, 1835. The whole of my collec¬ 
tion has been lately removed to the metropolis; and as a con¬ 
siderable number of the species which it contains are new to 
science., it is desirable that figures and descriptions of these 
should be published, as well as of those shells which have 
been described from inferior or imperfect specimens. I there¬ 
fore forward to you the enclosed MSS., and accompanying 
series of the genus Lima, and if . you think them of sufficient 
interest for publication, with illustrations, in the ‘ Magazine 
of Natural History,’ I will, on a future occasion, continue the 
description of the new species contained in my cabinet. 

Yours, &c. 

S. V. Wood, 

Editor of the Magazine of Natural History, 

The genus Lima^ Brug,, is characterised as inequilateral 
and oblique, with an opening on one side, as the passage for 
a hyssus: but there are some shells which, though they do 
not possess all these distinctions, retain other characters in 
common with the true Linioc, and cannot with propriety be 
entirely removed from tlie genus. The crag yields two spe¬ 
cies, perfectly equilateral, and apparently closed bivalves, so 
far deviating from the generic character that I have thought 
it necessary to institute for them a sub-genus, which I pur¬ 
pose to call Limatula, The Plagiostoma of Lluyd has been 
long established, and many different species delineated by 
Sowerby and other conchologists from the external character 
alone; and it is but recently that a specimen has been disco¬ 
vered (I understand now in the possession of Mr. J. D. C. 
Sowerby) which shows the hinge to be the same as that of 
Lima, Goldfuss unites Plagiostoma to Lima, and has in¬ 
cluded all the species of the former in the latter genus, with 
the exception of the Plag, spinosa, which he has altogether 
rejected. The only difference that I have been able to ob¬ 
serve between Plagiostoma Lima is the opening which 
Vox. HI.—^No. 29» N. s. 2 b 
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appears on the anterior side of some of those which belong to 
the secondary formations, while those of more modem depo¬ 
sits have the large opening for the byssus ? on the posterior 
side. I do not know whether I am right as to the imiversality 
of this character, but it is uniform in all the species that I 
have examined, Goldfiiss has given figures of forty-six spe¬ 
cies, (from the lias to the tertiary inclusive), and Deshayes 
six more, fi:om the Paris basin. 

1. Lima eooilu^ Nobis. Suppl. PL No. 3, fig. L 

Shell inequilateral, oMique, slightly convex, slender, gaping, costated, (cos- 
tis numerous, irregular, small, and distant), hinge-line oblique, ligamen- 
tal area large, central pit rectan^lar, umhones aistiint, lunula smooth.— 
Length, Ij inch, breadth Ij iiich, depth one valve 

Localities: Coralline crag, Ramsholt. 

Eed crag, Walton, Essex. 

^ The lines of growih are very distinct, and carried over the 
ribs, producing a slight imbrication, giving the whole exte¬ 
rior the characteristic roughness of the file: ribs sharp and 
elevated on the anterior slope, but growing indistinct towards 
the posterior side; beyond the slope it is free from strioi, the 
opening for the bysstis is on the posterior side near the hinge, 
but it gapes also slightly on the other side near the front; 
the lines of the central pit diverge from the tmibo at an angle 
of 90°, pit projecting inwards, a slight depression is visible 
internally, produced by the ribs, and it has one large, oval, 
muscular impression near the posterior side. 

This is identical with a recent species in the possession of 
Mr. G. B. Sowerby, without name or locality, 

2. Lima oblonga, Nobis. PL 3. fig. 2. 

Shell oblong, inequilateral, oblique, depressed, gaping on both sides, cos¬ 
tated, caste slightly waved, projecting beyond the edge, ligamental area 
d ^th oblique, umhones distant. Length 1 inch, breadth 

Locality: Coralline crag, Eamsholt. 

^ Shell depressed, gaping on both sides, the anterior open¬ 
ing large and somewhat triangular, with an internal margin, 
stTi(B numerous, becoming raised into cost<B as they approach 
the anterior slope, beyond which it is smooth, lines of stride 
slightly visible internally, and one large, lateral, sub-oval, 
muscular impression. 

A recent species, Lima tenera, figured and described by 
Turton in the ^ Zopl. Journal,’ vol. ii. p, 363, tab* 13, % 

much resembled this in general appearance, and may hereaf- 
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ter prove to be a variety of the same, but a specimen of it, 
the same valve and the same size as my fossil, kindly lent me 
by Mr. G. B. Sowerby for comparison? presented the follow¬ 
ing differences. Posterior opening, wider and shorter, conse¬ 
quently the slope not so great nor the opening so long as in 
the recent shell, which is also more oblique, rather deeper, 
and the ligamental area not so large as in the fossil, and the 
stri(B are finer and more regular in the recent shell, nor does 
our shell deserve the name of tenera or fragilis^ (the name 
given to it by Dr. Fleming), as it is thick and strong. 

I presume it is rare in the crag, not having found the op¬ 
posite valve. 

3. Lima fragilis^ Auct. PI. 3, fig. 3. 

Pectmfragilis; Montague, ‘ Test. Brit.’ p, 63, Supplement 
Localities: Coralline crag, Sutton. 

Red crag, Walton, Essex. 

The copious description given by Col. Montague leaves 
nothing to be added. Our shell appears rather thicker and 
firmer, with a very slight difference in the stride. 

By no means rare at Sutton; rather more so in the red crag, 
owing probably to its fragility. 

4. Lima 'plicatula^ Nobis. PI. 3, fig. 4. 

Shell inequilateral, oblique, convex, ovato-orbicular, anterior truncated, 
costated, costcB 14-16, ligamental area small, oblique, lunula transversely 
crenulated. Length -Jy of an inch. 

Locality: Coralline crag, Sutton. 

A small shell and rare; my specimens not more than of 
an inch in length. The ribs are elevated, and as broad as 
the spaces between them, which are strongly imbricated ; 
the ribs showing slight indentations; (a) is an enlarged fi¬ 
gure with a portion more highly magnified. One ear on the 
posterior side is large and projecting while the other is scarce¬ 
ly visible; it differs from lAma pUcata of Deshayes, inasmuch 
as it is smaller and more orbicular. The central ligamental 
area is very small and oblique, sloping towards the posterior 
side, which is not given in the figure. 

Sub-genus Limatvla. 

1. i. Limaivjla ovata^ Nobis. PI. 3, fig. 5. 

Shell equilateral, ovate, convex, equivalved, closed ? bivalve; ligamental 
area large; umhones distant, costated, costa 6-8, edge crenulated.— 
Length § of an inch, breadth depth of single valve 
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Locality: Coralline crag, Sutton. 

This shell is very abundant at the above locality. Although 
the coralline crag is generally considered to have been a deep 
water deposit, it must have been subject to some degi*ee of 
agitation, as we find separated those bivalves whose attach¬ 
ment depends solely upon tlie ligament, and only under very 
favourable circumstances axe their valves ever united. I have 
found some hundred single valves of this species, but never a 
double specimen. 

The smaller figures are of the natural size, letter is a mag¬ 
nified representation. There are about seven angular central 
ribs, beyond which are very faint traces of dried, in well-pre¬ 
served specimens the ribs are visible internally, giving about 
half-a-dozen rough crenulations in Iront. Ligamental area 
large, the lilies of the central pit diverging from the imiho at 
an angle of about 80°, muscular impression sub-central and 
ovate. The shell figured by Brocchi, tab. 14/ 14. is larger 
and longer. The young of the following species is much 
more cylindrical and not so largely costated. 

2. L, Limatula Bubauriciilata, Nobis. PI. 3, fig. 6. 

Lecten suhauriculaia; Montague, ‘Test. Brit.’ Supplement, p. 63 , t, 29 , 

/. 2 . 

Length i an inch, breadth J of an inch, depth J of an inch. 

Locality : Coralline crag, Sutton and Ramsholt. 

(a) is a magnified portion. 

This corresponds with Montague’s description in every re¬ 
spect, but I have not seen the shell. The central code are 
angulated, dwindling into on the sides, visible internal¬ 
ly, crenulating the margin in jfront. The two opake drie 
mentioned by Montague are not shown in the figure, but they 
are distinctly visible in two of my specimens. Montague’s 
shell was only one quarter of an inch in length, breadth half 
its length. 


Art. YiL-^Botice of the discovery of the Nests and Eggs of the 
common Crossbill, near Farnham, Surrey, By H. L. Long, Esq. 
With additional Remarks by Mr. Yarrell. 

It is now five or six years since I began to observe the cross¬ 
bills; they were at first but few, and rarely seen, now they 
are in considerable numbers, ahd visible every day. If they 



THE CROSSBILL BREEDING IN ENGLAND. 


237 


migrate at all in the summer, some of them, the young birds 
perhaps, certainly remain behind, for some are to be seen 
here every month in the year. 

They generally fly in flocks of from five to twenty, or up¬ 
wards, hurrying along from plantation to plantation with an 
irregular flight, and a note expressive of alarm; when they 
are settled the note is changed into one of a lower tone, which 
continues in a sort of running colloquial gazouillement^ while 
they feed on the cones of the larch, the spruce fir, or Scotch 
pine. The male bird has a gentle agreeable song, and I have 
this year frequently observed one singing, in fine weather, 
perched alone upon the summit of a fir. 

The appearance of these birds, no longer occasional acci¬ 
dental passengers, but, it would seem, permanently domicili¬ 
ated among us, is very remarkable. If the climate and lati¬ 
tude of England should suit their habits, why should they 
not always have been found in our island ? 

Perhaps the cause of their appearance is to be ascribed to 
the enormous extent of plantations of coniferous trees,—the 
gi’owth almost entirely of the present century, and now invit¬ 
ing the crossbills by the abundance of fruit they ofier. And 
indeed their appearance may be only a re-appearance; for, 
if ever in distant ages the Scotch and spruce firs were com¬ 
mon in Britain, these birds might have inhabited our forests- 
Traces of the existence of these trees are too familiar in our 
peat-bogs to leave a doubt of their having been originally and 
indigenously most abundant; although the excellence of their 
timber, suitable to all purposes, in season at all times of the 
year, easily cut, and easily convertible,—^led then perhaps to 
their reckless consumption and almost total extinction, as it 
is now leading, under more prudent management, to their re¬ 
establishment throughout the country. With the re-appear¬ 
ance of these coniferous trees occurs the appearance of the 
crossbills which feed upon them. 

It seemed probable, after observing them here in every 
month of the year, and in increasing numbers annually, that 
they bred here; and, according to M. Neckar’s observation, 
their nidification commences very early, almost in the winter. 
I therefore, early in February last, urged upon the attention 
of the labourers hereabouts, to keep a diligent watch in the 
plantations; and this day (April 13th) I have had the satis¬ 
faction of receiving a nest with four eggs, from the Holt fo¬ 
rest in this neighbourhood. This is the third nest that has 
been met with in the Holt; the first was taken with two eggs; 
and then, on the 7th of April, one with four yofing birds, ap¬ 
parently above a fortnight old, which would date the com- 
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mencement of the nest early in the month of March last.~ 
These three nests were all found in the thick top of a young 
Scotch fir, of about thirteen or fourteen years’ growth. The 
nest is of grass; the eggs are beautifully shaped, of an agree¬ 
able transparent white, and slightly speckled. In the young 
birds the crossing of the mandibles was scarcely discoverable, 
in accordance with the remarks in M. Necker’s paper. Such 
a construction of the bill would indeed be useless, as long as 
the parent birds supplied the food. The contents of the crop 
of the young birds appear to consist, almost exclusively, of 
the blanched seeds of the larch. 

I have thus the pleasure of sending,— 

1. The top of a young Scotch fir, with the nest of a cross¬ 
bill in it. 

2. Two of the eggs. 

3. A young bird, (preserved sufficiently to keep a short 
time), exhibiting the immature state of the beak. 

4. The contents of the crop of the young bird. 

M. Necker de Saussure, in his very agi-eeable ‘^M^moire 
sur les Oiseaux des environs de Gendve,* ” (a work upon a 
similar plan would be a pleasing addition to English Orni¬ 
thology), has given some interesting details respecting the 
crossbill. 

Hampton Lodge, near Farnham, Surrey; 

April, 1839. 


[Conceiving that the above notice would prove extremely interesting to 
Mr, Yarrell, we forwarded the MS. to him, along with the nest, eggs, and 
young crossbill; his acknowledgment of their receipt, which we are enabled 
to subjoin, gives additional value to Mr. Long^s communication— 

Ryder Street, 22nd AprU, 1839. 

Dear Sir, 

I am very much obliged by the opportunity 
you have afforded me of examining the nest, eggs, and young 
bird of our common crossbill; and if the following descrip¬ 
tions of them are worthy of being appended to the interesting 
communication forwarded by your correspondent, they are 
very much at your service. 

^ The nest is rather small in proportion to the size of the 
bird, being only four inches and a half across the top, out- 

^ Lu a la Sooiete de Physique et d’ Histoire Naturelie de Geneve, et ex- 
trait du second volume des Memoires de cette Societe, Eeprinted in sm. 
4to. by Paschaud, Paris and Geneva, 1823. 
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side measure, where it is wddest, and the cavity but three 
inches in diameter. The outside is strengthened with a few 
slender twigs of fir, then a layer of coarse dry grass, lined 
with finer grass and a few long hairs. It is lodged close to 
the central stem of a Scotch fir, about thirty inches below its 
highest point, at the base of the shoots of the year 1837; here 
the nest is supported underneath by five or six ascending la¬ 
teral branches of the fir, which so entirely conceal it, that it 
can scarcely have been perceptible Jfrom the ground, and the 
occasional visits of the parent birds probably betrayed their 
retreat. 

The eggs measure seven eighths of an inch in length and 
breadth, the colour white, slightly tinged with pale skim-milk 
blue, and sparingly speckled v^dth red, which is of a darker 
shade on one egg than on the other; the character of the egg 
like that of the greenfinch, but larger, with the smaller por¬ 
tion of red colour not confined to the larger end. 

The young bird appears to be about three weeks old, and 
measures four inches and a half in length, the wing from the 
carpal joint to the end only two inches and a half long, the 
base or each primary being covered with its membranous 
sheath, or only as yet what is commonly termed pen-feather¬ 
ed. Both mandibles of the beak straight, the under mandi¬ 
ble shutting within the upper; the plumage of the head, back, 
rump, and all the under surface of the body greyish white, 
tinged with yellow, and streaked longitudinally with dusky 
brown; the feathers of the wings and tail dark brovm, edged 
and tipped witla pale wood brown. Legs and toes flesh colour^ 

Yours very truly, 

Wm. Yarkell. 

Editor of ike ^Magazine of Natural EintoryJ 


Art. VIII .—List of nfew Hare or Interesting Plants noticed in the 
neighhourhood of Kirtlingtont Oxfordshire, By W. Wilson 
Saunders, Esq., F-L.S., &c. 

Local lists of plants, however small,^ often prove interesting 
to the practical botanist, and with this idea I have drawn up 
the following, which pretends to nothing more than pointing 
out the localities of a few rare or interesting plants which I 
met with last summer in the neighbourhood of Kirtlington. 
The country about Kirtlington is gently undulating in its out¬ 
line, and free from wood, except near the parks .of Sir George 
Dashwood and — Annesley Esq. The river Cherwell bounds 
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Kirtlington parish to the west, accompanied by a belt of wet 
meadow land; and to the east, near the village of Weston, is 
a very interesting locality called the Peat-pits,” a boggy 
tract of very limited extent. Limestone is found at a few feet 
below the surface of the soil in all the elevated parts of the 
neighbourhood. Oldbury, which occurs several times as a lo¬ 
cality, is a portion of Sir G. Dashwood’s park at Kirtlington, 
adjoining the church-yard. 

Salvia ‘ pratemu ^ Linn. This rare plant occnrs sparingly in the Green Lane 
as it is called, leading from Kirtlington to the western extremity of 
Lord Jersey’s Park at Middleton. The plants grow close hy the road 
side, in that part of the lane immediately under Lord Jersey’s park, but 
at a distance from gardens or buildings. This lane is generally sup¬ 
posed to he the remains of an old Roman road, and the surface of the 
soil has probably been undisturbed for ages. 

Fedia dmtatay Vahl. Grows abundantly in the com fields near the loca¬ 
lity for Salvia pratensis. 

ScHCENus nigricans^ Linn. Common in the boggy parts of the Peat-pits at 
Weston. 

Festuca Mgurus, Linn. This grass, so often confounded with Fes. hro- 
moides, is common about the village of Kirtlington, where it reaches 
from 15 to 18 inches in height, in rich soils. 

Avena puhesceiis, Linn, In dry pastures and hy road-sides to the south¬ 
west of the village. 

Brachypodium pinnatum^ Beauv. Abundant about some shallow stone- 
pits at the commencement of the Common through which the road 
passes from Middleton to Hayford, near Lord Jersey’s park. 
PoTAMOGETON pectinatus^ Linn. In the great pond in Kirtlington park. 
Myosotis C ( sspitosa , Schultz. An interesting variety, with the corolla of 
a pure white, occurs on the hanks of the great pond iir Kirtlington 
' park. The colour of the flower of this variety remains constant under 
cultivation. 

Campanula hyhrida, Linn. Common in the com-fields to the west of the 
village of Kirtlington, especially near the Washford stone-pits. 

Ribes rmrum^ Linn. A few plants grow in the drier parts of the Peat-pits 
at Weston. 

CEnanthe peucedanifoUa^ Poll. Common in the Peat-pits at Weston,— 
This is surely a good species; the want of the universal involucre, and 
the linear ladic^ leaflets, leaving the difference of locality out of the 
question, distinguish it from CEn. pimpnielloides, linn., and these dif¬ 
ferences I find constant, after examining a great many specimens from 
tills locality as well as from others, 

SiLAus pratensis, Besser. Abundant in Oldbury and the parts of the park 
adjoining. 

Sambucus Flulus, Linn. In the copse at the boundary of Kirtlington 
park through which the foot-way passes from Kirtlington to Weston. 
Also hy the gate at the entrance to the Peat-pits from Stonehouse farm. 
Parnassia palmtris^ Linn. Occurs sparingly in the Peat-pits to the north 
, of the little stream which runs through them. 

Berberis vulgaris ^ Linn. A few bushes of this plant occur in the hedges 
at the lower part of Oldbury; and it abounds in the hedges of the lane 
leading firom Stonehouse farm to the Peat-pits. 

-HyAC iNTRus iim^cnpius^ Linn. A variety with delicate pink liowei*s grows 



KIKTLINGTON, OXFORDSHIKE. 


Ul 

in a copse “by the side of the canal near the stone-pits at Enslow bridge. 

Rumex Hydrolapatkum^ Huds. Abundant by the side of the Cherwell.— 

I have gathered radical leaves of this plant in the above locality which 
were 3 feet 6 inches long and 8 inches broad,—the largest leaf produ¬ 
ced by any of our native plants. A thin transverse sfice of the leaf¬ 
stalk is a beautiful object under the microscope. 

CoLCHicuM autumnale, Linn. This plant abounds in a field to the south 
of the village of Kiitlington, called “Galway-close;” and also sparing¬ 
ly in Oldbuiy, 

SiLENE noctijlara, Linn. In the corn-fields to the right of the foot-way 
from Kirtlington to Bletchington. This I insert on the authority of 
Miss Mam Saunders, to whom I am indebted for some fine specimens 
from this locality, which were gathered last year. 

Spir^a Filipendula^ Linn. In the drier parts of Kirtlington park, near the 
great pond; and also in the Green lane, near the locality for Salvia 
pratensis. 

Geum rivale, Linn. In Oldbury, near the spring, and in a meadow near 
the Oxford canal, at the very south-west extremity of Kirtlington pa¬ 
rish. In the former locality it occurs from 6 to 10 inches high, with 
one or two flowers on a stem; in the latter, which is much wetter, from 
1 foot to 20 inches in height, with several flowers on a stem, and here 
and there a flower showing a tendency to become double. 

Thaltctrum Jlavum, Linn. By the side of the Cherwell, and in the Peat- 
pits. 

Adonis autummlis^ Lin. Corn-fields between Kirtlington and Bletchington. 

Ranunculus var. jS, DC. In wet ditches between . 

Kirtlington and Bletchington parks. 

Acinos vulgaris^ Pers. In the corn-fields between Eortlington park and the 
village of Weston, 

Pedicularis palustm^ Linn. Abundant in the Peat-pits. 

Lin ARIA minor ^ Desf. In the same locality as Acirtvs vulgaris, 

Draba vema^ Linn. This plant grows to an unusually large size in the 
corn-fields near the Washford stone-pits, having flower-stems from 4 to 
5 inches long, and many springing from the same root. 

Caedamine amara, Linn. By the side of the Oxford canal, in the meadow 
at the south-west extremity of Kirtlington parish, mentioned as a lo¬ 
cality for Geum rivale. 

Lathyrus Aphaca, Linn. Grows in some abundance in Clay Hill, a large 
field on the outskirts of Kirtlington village, on the road to Woodstock. 
A field-way runs down the northern side of this field, and the plant 
grows between the way and the hedge. 

Cnicus eriophorus, Willd. In the lane leading from Stonehouse farm to 
the Peat-pits. 

Anthemis arvensis, Linn. By the sides of the road leading from Kirtling¬ 
ton to Bletchington. 

AcHiLL.ffiA Ptarmica^ Lin. Grows to a very large size, and with a yellow¬ 
ish tinge in the flowers, in the meadows by the side of the Cherwell. 

Epipactis palustris, Sw. An interesting variety of this plant, with large 
flowers, and pale green stem, bracteas, and calyx, grows in the wet 
parts of the Peat-pits, and in appearance is very unlike the usual state 
of the plant. 

Orchis Morio, Linn. Abounds in Oldbury and tbe parts of Kirtlington 
park adjoining. 

Oarex intermedia^ Gooden. ? A plant which I take to he a variety of this 
species, with distant spikelets, occurs in some plenty on a boggy piece 
of ground, at the west end of the great pond, in Kirtlington park. It 
Voi. lit—No. 29. N. s. 2 c 
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is, I believe, the Crn^ex uUgimsa of Suter, not liinnaeus; but was made 
a variety of Cm\ intmtedia bjr Hegetschweiler, iu an edition of Suter’s 
* Flora Helvetica,’ in 1822, with the following character:—“Spicis in¬ 
fer! oribus distantibus.” I have the same plant from meadows near 
Mortlake, Surrey; and Dr. Bromfield has Mndly forwarded it to me 
from the Isle of Wight. In the Kirtlington locality I could not find 
CarCiV intermedia in its usual state. 

-- ‘paniculata, Linn. In the osier beds near the Cherwell below En- 

slow bridge. I insert this locality on the authority of Mr. James Saun¬ 
ders, who showed me a series of specimens he had gathered there. 

-- ampullacea^ Gooden. In the Peat-pits, common, 

Myriophyllum verticillatumj Linn. In ditches in the meadows between 
the Oxford canal and the Cherwell, particularly near the swing bridge. 
SALixp65'f,tenrfr«, Linn. A tree, bearing sterile catkins, of this beautiful 
species of willow, hangs over the spring in Oldbury, and when in flow¬ 
er quite perfumes the air with the fragrance of its blossoms, which are 
also much resorted to by bees of various kinds. 


Art. IX.— Illustrated Zoological Notices, By Edward Charles- 
worth, F.G.S., &c. 

(Continued from Vol. i. n. s. p. 634.^ 

On the Fossil Remains of a Species of HYBODUSy from Lyme Regis* 

Our acquaintance with the zoological history of the defen¬ 
sive fin-bones termed Ichthyodorulites^ both as it respects 
their specific determination and the group of fishes to wdiich 
they appertain, is principally due to the labours of Louis 
Agassiz: and a considerable portion of the work now in 
course of publication by this eminent naturalist,—the ^ Re- 
cherches sur les Poissons Fossils,’—is devoted to the illus¬ 
tration and description of these interesting fossils. Ranging 
vertically from the deposits of tire cretaceous period to those 
of the Silurian system, and horizontally throughout an area 
of probably unlimited extent, the IchthyodoruKtes^ owing to 
their bony texture and exterior of enamel, have been preseiw- 
ed during the long period of their entombment with singular 
fidelity: and when disinterred from their matrix, assisted by a 
knowledge of the teeth, with which these osseous rays were 
formerly associated, the ichthyologist may safely venture to 
infer their relatidn to existing types, though all other traces 
of the skeleton may have disappeared. 

The genus Hyhodus is spoken of by Agassiz as being per¬ 
haps the most important of the extinct genera of placoid or 
cartilaginous fishes^ in which one or both dorsal fins were 
armed with these defensive weapons. A large number of 
species are a|||ady ohatacte^^ in the ^Poissons Fossils/ 
































FROM LYME REGIS. 


S43 


the greater portion of which appear to hare existed during 
the deposition of the secondary rocks of this country. In 
1822 Mr. De la Beche figured a spine and jaw of this genus 
in the ^ Transactions of the Geological Society ; ’ but fossil 
Ichthyology had at that time received little attention, and 
even up to a much more recent period, the IclithyodonditeB 
were erroneously imagined to belong to genera allied to Ba- 
listen or Silurus, although a comparative examination of the 
basal termination of these organs would have readily shown 
the incorrectness of the supposition. Agassiz, in his general 
observations upon the IchthyodoriiUies, acknowledges the 
valuable assistance which he received from a manuscript pa¬ 
per by Dr. Buckland and Mr. De la Beche, containing the 
descriptions of twelve species; and he reinai-ks that the au¬ 
thors of this paper had then anived at a knowledge of the 
true affinities of the rays in question. 

A few weeks since Mr. Edmund Higgins, of Cheltenham, 
a gentleman who has for some time been a very ardent col¬ 
lector of fossil remains, brought for my inspection the beau¬ 
tiful specimen which forms the subject of these observations, 
the joint discovery of himself and Miss Anning, in the lias of 
Lyme Regis. Appearing to be the most perfect jaw of the 
Hyhodus I had yet seen, and to possess a feature altogether 
new to the genus, in the presence of a cuived spine about 
the region of the head, I requested and readily received per¬ 
mission from its owner to draw up the present notice for the 
^ Magazine of Natural History.’ 

The specimen consists of two tabular masses, (see Sup¬ 
plementary Plates, No. 4, fig. 1 & 2), on which the teeth are 
arranged in a regular series. The larger fra^ent (of which, 
in the engi-aving, some portion is omitted) is of a quadrate 
shape, and from half an inch to three quarters in thickness. 
Its anterior border is raised, slightly curved outwards, and 
bristled with teeth, which are disposed along it in parallel 
rows six deep, the external row being placed upon the ex¬ 
treme edge. The remaining three borders have abruptly bro¬ 
ken edges, and from the section of the interior thus displayed, 
the mass, with the exception of a part of the jaw forming the 
anterior border, appears to consist of folds of skin and por¬ 
tions of bone, probably of the head, compressed together; but 
the wffiole is so blended with the lias which has filled the in¬ 
terstices, as to render the separation or discrimination of the 
parts a matter of impossibility. On one surface, however, of 
the mass, the opposite to that represented in the^plate, a con¬ 
siderable portion of the skin is preserved apparently uninjured, 
and it is seen thickly beset with beautifully enamelled’ coni- 
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cal studs, each of which is attached by a neck to a round and 
expanded base, (fig. 5, S & c). The surface of these dermal 
points is marked with very prominent cost<B^ and their sub¬ 
stance appears to be exactly analogous to that of the teeth. 
The portion of the skin of AcrodiiSj an allied genus, figured 
in Dr. Buckland’s Bridgewater Treatise, seems to present a 
closely analogous character. 

Notwithstanding that the teeth in this specimen are very 
numerous, and for the most part implanted in the hone by their 
original attachments, I have been quite unable to form an idea 
respecting the character which the entire jaws would present, 
and the relations which they have borne to the surrounding 
parts. The fragments of jaws figured by Agassiz, throw no 
light upon this matter; and although in the ‘Poissons Fos¬ 
sils’ a great many species are characterised by the osseous 
spines, and the genus often alluded to in the remarks upon 
IchtliyodoriiliteSy the complete history of its characters and 
probable affinities has as yet been postponed. * 

I am not able to determine whether the two fragments fi ¬ 
gured belong to one and the same side of the mouth, or to 
the upper and lower jaws: there is nothing like a symphysis, 
nor at the termination of the rows do the teeth present any 
decided diminution in size or number, by which the position 
of the lateral ligamental articulations might be detected.— 
The series of teeth on the larger fragment consists of seven 
rows, six deep, disposed along the anterior border of the 
mass; at one extremity the continuity of the series being in¬ 
terrupted by the fractured lateral edge or border of the mass 
itself, the rows of teeth are continued nearly to the margin of 
the opposite lateral border, but here they make a sudden bend 
inwards and backwards, by which their continuity is pre¬ 
served; the portion so recurved consists of five additional 
rows, and its termination about the centre of the mass is 
shown in the figure. Reasoning from the analogy of the 
jaws in the existing genera of sharks, and also from the ap¬ 
parently forcible displacement of the teeth at the immediate 
spot where the bend occurs, this sudden curve would appear 
to he the result of accident, rather than the natural disposi¬ 
tion of the parts. The smaller fragment however exhibits a 
very similar and equally sudden alteration in the direction of 
the rows of teeth, and the same thing may be observed in the 
original jaw figured by M. de la Beche in the ‘ Geological 
Transactions^ 

*1 believe the 12tb livraison of the ‘Poissons Fossils’ is very shortly ex- 
pected, and it may possibly contain the history of the genus liyhodm. 
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A very strong and irregularly shaped bone arises from the 
centre of the mass, and, with its base apparently resting up¬ 
on this bone, is placed the cuiTed spine which constitutes 
the principal feature of interest in the present specimen.— 
From the position which this spine now occupies, it would 
appear to have been situated about the region of the head, 
bending abruptly forwards directly it emerged from the in¬ 
teguments. The apex of the spine is unfortunately broken 
off; but the portion left is about half an inch long, covered 
with a smooth glistening coat of enamel, and presenting a 
slight but well-defined upper edge. A few elevated and wa¬ 
vy 8tri(B are irregularly distributed upon its suiface. The 
spine arises from a strong, expanded, bony base, which is 
formed by three obtuse processes united in a common centre, 
one of them extending anteriorly in the median line, and the 
other two, which may be termed the lateral processes, at right 
angles to the anterior one. Some portions of the surfaces of 
these processes would appear to have given attachment to 
very strong muscles, (fig. 7 & 8). 

At the first glance this hooked spine might be thought to 
be related to those which characterise so many species of the 
genus Raia of Linnseus, but its remarkable bony base, and 
the general aspect of the organ itself, would seem to indicate 
its connexion with more important functions than are pos¬ 
sessed by a mere dennal prickle. In the absence of evidence 
to the contrary, I should feel disposed to regard it as a soli¬ 
tary spine, developed in the median line of the fi'ontal region, 
and connected with or simply resting upon the bones of the 
craniim. In the Chimera monstrosa, to which Hyhodus has 
some affinity, a horn or frontal process is also present. In this 
instance, however, it is only found in the male sex, and the 
process itself has none of the fonnidable character about it 
presented by the spine of Hybodtis ; having but a compara¬ 
tively slight base, and though the apex is armed with a series 
of small prickles, the process itself is, I believe, externally 
fleshy, with an internal, slight, bony support. The apparent 
analogy, however, is worth a passing notice, because the teeth 
of Chimera, although an existing genus, have been found fos¬ 
sil in deposits which also contain the remains of Hybodm* 

The teeth in the present specimen vary from half an inch 
to three quarters of an inch in length. They are slightly 
bowed, with the convexity outwards, and at the same time 
arched from above to below, so that the apices of the outer¬ 
most lateral lobes, in many instances, are near^ on the same 
level with the base of the central process. The crown of the 
tooth slightly projects beyond the osseous root which con- 



uo 


FOSSIL REMAINS OF HYBOBUS 


nects it with the jaw, the Kne of separation being marked by 
a well-defined sulcus. The crown is composed of a central 
conical, blnnt process, bounded on either side by four or fire 
small lobes, which are more or less distinctly developed. A 
raised median line extends from the apex to the base of the 
central process, both on the inner and external aspects, giv¬ 
ing off other lines, which diverge, * and spreading over the rest 
of the process, become suddenly thickened just before they 
reach its base. Upon the smaller processes or lobes of the 
teeth, the lines also exhibit a strong tendency to converge to¬ 
wards the large central one. The space between these raised 
lines is about double that occupied by the lines themselves. 
On the internal aspect of the teeth, the lines exhibit, in a 
greatly diminished degree, the tendency to converge towai'ds 
the central process, (see fig. 4). In many of them indeed, over 
the internal surface, the lines are vertical in their direction. 
Below, and extending parallel to the groove which separates 
the crown from the osseous root, is a prominent ridge, (see fig. 
3), but of this there is no corresponding indication on the in¬ 
ternal aspect, (fig. 4). 

The above description must be considered as applying to 
the apparently nonnal or typical character of the teeth, many 
modifications of which may arise from their position in a par¬ 
ticular part of the jaw, or from accidental circumstances. 

The teeth, as shown in the figitre, appear to have been uni¬ 
formly directed backwards and inwards, and the lowest row 
in the series lies quite flat, as in the recent genera Galem, 
CarchariaSi &c. A circumstance worth notice is that the 
lowest row in the series is shown, by fractured specimens, to 
be fully as capable of taking office as those occupying the 
front rank; now the corresponding teeth in many existing 
squaloid genera are mere hollow cases, w'hich become gradu¬ 
ally filled with osseous matter as they ascend in the series. 

I have been led rather minutely to detail the characters 
presented by this fossil jaw, because so large a number of 
species are included in the genus, and also because I have 
not been able to refer it to any species hitherto described.— 
Agassiz has figured the teeth of three species of Hybodm 
from the lias of Lyme Regis and Bristol, namely, Hyb. rari- 
costatiis^ reticulatus^ and medhis. The teeth of the present 
species differ from the first of these in the gi’eater size of the 
central process, and the less distinct development of the la¬ 
teral ones, and in presenting much more numerous and small- 

/ 

^ The divergence of these lines is best shown by the recumhent teeth 
about the middle of the anterior border of the lai'ger fragment, (lig. 1). 
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er strim; from Hyh. reticidatus they are at once distinguished 
by the bluntness of the dental processes, and the divergence 
of the strice upon their surface: the teeth of Hyh, medius 
differ in the indistinctness of the division of their crowns into 
lobes, and in the regularity of the compressed cones which 
their forms exhibit. 

By far the greater number of species of Hyhodus enume* 
rated in the ^ Poissons Fossils ’ are merely known by the Ich^ 
tkyodondites ; and Agassiz regrets that the rare occurrence 
of the teeth and spines under circumstances which establish 
their relation to the same individual, compels him to intro¬ 
duce a double nomenclatee. It fortunately happens in the 
present instance, that in addition to the frontal spine, both 
dorsal were also discovered. One of these is represented in 
the plate of the natural size, (fig. 9). Its fellow differs in 
being about two inches longer, in presenting a much slighter 
decrease in tlie width of the grooved sides, and in having a 
smaller number of denticulations. Tlie character of these parts 
is so well conveyed by Mr. Sowerby’s engraving, that it is 
unnecessary for me to enter into any minute description. 

In die future identification of tihis species, it should be 
borne in mind that the supposed frontal spine may be lost, 
while the jaws or other parts of the skeleton may be pre¬ 
served ; ana on the other hand, this singular appendage may 
not improbably be common to several species of the genus. 
The circumstance of this fossil appearing to be generally un¬ 
known to collectors, even in a detached state, strengthens my 
assumption that the shark to which it belonged was not fin- 
nished with a series of tliese spines, and indeed perhaps in¬ 
dicates the rare occuri'ence of the particular’ species which it 
may serve to characterise. I hope the publication of this 
notice may draw the attention of those interested in fossil 
Zoology to the subject, but at present Mr. Lonsdale is the 
only person of those to whom the fossil in question has been 
shown, who had previously seen anything of the kind j and 
he tells me that a similar but detached fossil body, also firom 
the lias, is preserved in the Bath Museum. 

Being unable to identify the present species with any one 
that has been described, I have called it Hyl)odits Delahecheiiy 
M. De la Beche having, I believe, been the first geologist who 
drew attention to the fossil remains of the genus. 

REFERENCES TO PLATE NO. 4. 

Figs. 1 & 2. Tabular masses upon the borders of which the teeth are dis¬ 
posed. The posterior and right lateral borders extend farther than re- 
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presented in the engraving. The parts connecting the two fragments are 
missing. 

Fig. 3 is a small tooth, showing the prominent transverse ridge which marks 
the roots on their outer side. 

Fig. 4. The inner side of a larger tooth of the form which appears to cha¬ 
racterise the species. 

Fig. 6, a, apparently a portion of skin without studs; c and studs of the 
natural size. (From the under surface of the mass fig. 1). 

Fig. 6, a stud magnified. 

Figs. 7 & 8. Two views of the supposed frontal curved spine. 

Fig. 9. One of the two IchthyodoruHtes, or spines supporting the dorsal 
Ins found with the jaws. 


REVIEWS. 

Art. I .—Species GSnSral des ColSoptdm, Tome 6ieme. Paris, 1839. 

Par Ch, Aube. 

The Baron Dejean, to whom we are indebted for the first 
five volumes of this work, comprising the CicindelidcB and 
Carahid<B of his magnificent collection, having found it im¬ 
possible, fi:om his numerous political and military avocations, 
to continue it with regularity, has confided the descriptions 
of the water-beetles, composing the families Dyticidce and 
GyrinidcBy to Dr. Charles Aub6; and it is impossible to have 
placed the subject in better hands. Already well known by 
his monograph on the Pselaphid<B as a microscopical coleop- 
terist, this gentleman has added greatly to his fame by this 
elaborate volume of upwards of 800 pages, in which nearly 
as many species of aquatic Coleoptera are carefully described. 
He has not, judiciously as we think, confined himself to the 
collection of Dejean, but being in correspondence with the 
chief European entomologists, he has been enabled to produce 
a volume, superior, in our opinion, not only as to the extent 
of its materials, but also in the style of its execution, to any 
of the previous volumes of the work. There are several new 
genera established; and amongst the species we find those 
described by Mr. Babington in the ‘ Transactions of the En¬ 
tomological Society’ adopted and refen'ed to, but under names 
previously given to them by other writers. 


Art. II .—Zeitschrift fur die Entomologie; Herausgegehen von Ernst 
Friedrich Germar. Erster Band Erster Heft. 8vo. 196 pp. 2 plates. 
Leipzig, 1839. 

Having just received firom the author a copy of this work, we 
hasten to announce its appearance, being convinced that the 
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re-appearance of the venerable Gennar, the friend of Latreille 
and Leach, will be hailed mth satisfaction by our readers.— 
In this, the first number of a‘work similar in character to his 
^ Magasin der Entomologie,’ are contained memoirs of various 
groups of insects by the editor and others. They are as fol¬ 
lows.— 

1. A Memoir upon the Scutellerid<B^ by M. Germar, in 
which a great number of species of this interesting group, to¬ 
gether with several new genera, are described, and in which 
we find the works of Burmeister, Guerin, &c., and the synop¬ 
tical catalogue of Mr. Hope, carefully cited. 

2. A Monograph on the genus Mantissa^ by Dr. Erichson, 
preceded by various considerations as to the place occupied 
by this anomalous genus, together with descriptions of twen¬ 
ty-four species. We may here take occasion to observe that 
the author has not consulted the last volume of the ^ Ency- 
clopedie Methodique,’ (whereinhis Mmit. chalyheaYiOB been 
previously described under the name of Mant, semiltyalina)^ 
nor the ‘ Entomological Magazine,’ in which a species has 
been described by Mr. Newman: neither is the author ac¬ 
quainted with any Australian species, of which, however, we 
are aware of the existence. 

3. Memoir on the chemical composition of the fatty mat¬ 
ter and oily secretion of lepidopterous insects, by Professor 
Dobner, of Augsburg, 

4. Descriptions of three new genera of CicadidcB^ by Dr. 
Germar: 1st, Clastoptera, near Penthimia, seven American 
species: 2nd, Xerophloea, near Gypona^ cue Brazilian spe¬ 
cies : 3rd, PhyllosceliSp near Euryirachis^ two Pennsylvanian 
.species. 


Art. hi .—The Natural Hutory of the Sperm, Whale. By Thomas Beale, 
late Surgeon to the * Kent’ and ‘ Sarah and Elizaheth ’ South-Seamen. 
London: Van Voorst, 1839. 

The author of this work is favourably known as the writer of 
a brief sketch of the natural history of the sperm whale which 
was published three or four years since ; and the information 
which he then communicated to the public in the shape of a 
pamphlet^ has been re-printed, and now comes before us in 
the more important character of a volume. Since the publica¬ 
tion of his first edition it appears that Mr. Beale has examin¬ 
ed the skeleton of a cachalot in the possession of Sir Clifford 
.Constable, near Hull, and has thereby been enabled to draw 
VoL. m.— No. 29. N. s. 2n 



S50 


beale’s histoby of the spebm whale. 


up a detailed description of its osteology; and by freely avail¬ 
ing himself of the labours of his predecessors in his account 
of the soft parts, he has thrown together a good summary of 
all that is known respecting the anatomical history of tliis gi¬ 
gantic mammal. His remarks upon the habits &c. of the ca¬ 
chalot, are clearly the result of careful and well-directed ob- 
sen^ation ; and though here and there a few passages are 
penned a little in the ^hook-making" style, yet the volume, up¬ 
on the whole, is a very creditable production, and in some 
respects a highly acceptable contribution to the science of 
Zoology. Mr. Beale is perfectly satisfied that he has never 
encoxintered more than one species of sperm whale, and that 
the Physeter macrocephalus of authors, which he tells us has 
yet to assume the station to which it is entitled in the his- 
”tory of animated nature.” It seems that Cuvier and a host 
of other distinguished savans who have taken upon them¬ 
selves to write about the sperm whale, have made all sorts of 
misrepresentations in their attempts to describe this cetacean, 
and the absurdity of the greater part of their lucubrations is 
shown up by Mr. Beale in Aemost able and praiseworthy man¬ 
ner. Our author indeed plainly shows that in handling the 
subject he is no respecter of persons; and Sir William Jar- 
dine, or even the great Linnaeus, come in for a rap, if he thinks 
i;hey have done ought to merit castigation. 

Mr. Beale’s observations agree in their essential points with 
those of Mr. F. Debell Bennett, published in the ‘ Proceed¬ 
ings of the Zoological Society’ for 1837; and our author has 
therefore the merit of priority. On the subject of the ejec¬ 
tion of a column of water from the spiracle, which has long 
been a matter in dispute, we have the following remarks.— 

Out of the thousands of sperm whales which I have seen during my 
wanderings in the south and north Pacific Oceans, I have never observed 
one of them to eject a column of water from the nostril. I have seen them 
at a distance, and I have been within a few yards of several hundreds of 
them, and I never saw water pass from the spout-hole. But the column of 
thick and dense vapour which is certainly ejected, is exceedingly likely to 
mislead the judgment of the casual observer in these matters; and this co¬ 
lumn does indeed appear very much like a jet of water, when seen at a dis¬ 
tance of one or two miles on a clear day, because of the condensation of the 
vapour, which takes place the moment it escapes from the nostril, and its 
consequent opacity, which makes it appear of a white colour, and which is 
hot observed when the whale is close to the spectator, and then it appears 
only like a jet of white steam; the only water in addition is the small quan. 
tity that may be lodged in the external fissure of the spout-hole, when the 
animal raises it above the surface to breathe, and which is blown up into 
the air with the spout, and may probably assist in condensing the vapour 
of which it is formed. 
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“ It has, however, been stated by some naturalists that it is only at times 
that this whale projects water from the nostril, and that, they say, is at the 
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time of his feeding. How far such an observation can apply to the Green¬ 
land whale, which feeds near the surface, will be noticed in the conclusion 
of these remarks; but I can state here, that such an observation cannot 
hold good with regard to the sperm whale, for that creature feeds far below 
the surface, and, in so doing, the large male continues in the depths of the 
ocean from an hour to an hour and twenty minutes, without once showing 
himself above; so that, if he wishes to eject water from the mouth through 
the nostril, to avoid swallowing it, (if, indeed, he has any anatomical ar¬ 
rangement for so doing), it must be performed in the depths of his native 
element, into which he descends to feed, and therefore the operation is re¬ 
mote from observation.” 

Mr. Beale appears to be completely in his element when 
describing the chase and capture of this giant of the ocean. 

“ Let the reader suppose himself on the deck of a south-seaman, cruising 
in the North Pacific Ocean at its Japanese confine. He maybe musing 
over some past event,—the ship may be sailing gently along over the smooth 
ocean, every thing around solemnly still, with the sun pouring its intense 
rays with dazzling brightness; suddenly the monotonous quietude is brok¬ 
en by an animated voice from the mast-head exclaiming ^Hbere she spouts ” 
The captain starts on deck in an instant, and inquires “ where away ? ” but 
perhaps the next moment every one aloft and on deck can perceive an enor¬ 
mous whale lying about a quarter of a mile from the ship, on the surface of 
the sea, having just come up to breathe,—his large “ hump ” projecting 
three feet out of the water, when at the end of every ten seconds the spout 
is seen rushing from the fore-part of his enormous head, followed by the cry 
of every one on board, who join heart and soul in the chorus of “ there 
again!” keeping time with the duration of the spout. But while they have 
been looking, a few seconds have expired—they rush into the boats, which 
are directly lowered to receive them—and in two minutes from the time of 
first observing the whale, three or four boats are down, and are darting 
through the water with their utmost speed towai’ds their intended victim, 
perhaps accompanied with a song from the headsman, who urges the quick 
and powerful plying of the oar with the common whading chant, of— 
"Away my boys, away my boys,'tw time for US to go.’’ 

But we have not time to go with them, and must therefore 
refer our readers to the preceding spirited sketch, which forms 
one of the series in Mr. Beale^s work; at the same time hear¬ 
tily recommending the volume to their perusal, as containing 
a great deal of entertaining matter, blended with really valua¬ 
ble scientific information. 



EDITORIAL REMARKS. 


258 


THE 

MAGAZINE OF NATURAL HISTORY. 

MAY, 1839. 

We have this naonth devoted a portion of the Magazine to the papers 
read before the Geological Society, on the zoological characters of the 
Stonesfield jaws; and having previously given translations of the Me¬ 
moirs upon the same subject by MM. de Blainville and Valenciennes, 
our columns will be found to embody all the reasoning that has been 
advanced for and against the mammiferous nature of these fossil re¬ 
mains. The whole subject is one of which the investigation is at¬ 
tended with extraordinary interest, depending, however, not so much 
upon the abstract importance attached to the solution of the problem 
that has arisen from the “ doutes” of M. de Blainville, as upon the 
ultimate considerations involved in the issue 6f the controversy. Are 
we mistahen in supposing that the comparative anatomist has obtain¬ 
ed such an insight into those laws which regulate the development of 
organic structure,—such a knowledge of the limits assigned to devi¬ 
ation from uniformity in their operation,—that from a characteristic 
fragment of a skeleton he shall be able to restore the entire fabric, 
determine the element in which it was destined to exist, and the rank 
which it held in the scale of creation? 

This inquiry, arising out of the present discussion, naturally forces 
itself upon our attention; and its vital relation to the science of Ge¬ 
ology is so obviously apparent, that the mere allusion to its impor¬ 
tance is all the notice that, in this view, the subject requires. In 
approaching the original question, it is hardly possible to shake off 
the impression conveyed hy negative geological evidence, and to re-, 
gard the matter as one in which the only legitimate data to guide 
our decision, must be sought for in the inductive reasoning of the 
comparative anatomist. 

The frequency and abundance in which we find terrestrial mam¬ 
mals imbedded in tertiary rocks of marine origin, and the ample evi¬ 
dence which exists of secondary strata having often been deposited by 
tbe waters of bays, estuaries, or rivers, and under conditions which 



264 


editorial REM/^RjECS. 


must have been favourable for the transportation of terrestrial produc¬ 
tions, axe facts which the geologist cannot easily exclude from recol¬ 
lection ; and as the result of geological research in every country of 
the world where fossiliferous strata have been studied, the Stouesfield 
relics come before him, the one single exception—the solitary record 
during that period of the earth^s history, of the existence of beings 
in the same elevated class in which man himself has been stationed. 

We had a few casual remarks to offer on this subject, rather from 
a feeling that we ought not to pass by a topic in Paleontology that 
has excited such an unusual degree of attention, than, with the 
idea of testing the strength of the respective positions assumed dur¬ 
ing the course of the discussion 5 but perceiving that our observations 
would extend over a greater space than we can venture to afford, we 
must take another opportunity of reverting to the subject. 

Some numbers of a work have, within the last few days, come un¬ 
der our notice, the publication of which we see with no small share 
of surprise, mingled wrth a feeling not far short of indignation.— 
The covers bear the following indication of their contents.—“ Conclio- 
logie Mineralogique de la Orande Bretagne, par James Sowerby.— 
Traduction Frangaise revue, corrigee, augmentee, par L. Agassiz.” A 
French version of the text of Mr. Sowerby’s ‘ Fossil Conchology,’ with 
coloured imitations of the accompanying figures, and this published 
at one fourth the cost of the original work, is about tbe last thing 
we should have looked fhx from the hands of Louis Agassiz. The 
illustrations, for the most part, are hut sorry imitations, though suf¬ 
ficiently characteristic to serve for the identification of the species, and 
thus check at least the foreign demand for a work, upon which so 
many years of toil have been expended. As a set-off against this un¬ 
due appropriation of the labours of another,—this inroad upon the 
property of a fellow-labourer in the field of science, we are told that 
**rutilite d’une edition Frangaise du Mineral Concliology, mise a la 
portee de toutes les bourses, devant etre incontestable aux yeiix de 
tons ceux qui favorisent les progres de la Geologic.” 

Now if some noble patroniser of science in this country, acting un¬ 
der a conviction that an English translation of the ‘Poissons Fossils,* 
with a fac-simile of the numerous illustrations, would, if published 
at ten shillings each part, instead of thirty, he very acceptable to 
all those who axe favourable to the progress of Geology, were, 
either by the aid of a government grant, or from his own private rc- 
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sources, to carry this idea into execution, the of such an 

edition would, in this case, be equally incontestable, and probably no 
one would be better able to appreciate its value than Louis Agassiz 
himself. We believe the number of copies of Agassiz^ work sold 
in this country exceeds one hundred, and were this demand sup¬ 
planted by an English translation, we would not venture to predict 
how many more livraisons of the ‘Poissons Fossils^ would be forth¬ 
coming. Of this we feel satisfied, that the ‘ Fossil Conchology’ would 
never have been undertaken, if its authors (the Messrs. Sowerby) had 
anticipated such a course as that pursued in the present instance by 
Agassiz, and if his first speculation succeed, we suppose he will fol¬ 
low it up with a regular system of piracy upon the literary produc¬ 
tions of English naturalists. 

Personal knowledge, and a feeling of respect for the proud position 
in the zoological world occupied by the author of the ‘ Poissons Fos¬ 
sils, ’ make us, on the present occasion, most reluctant censurers.— 
Agassiz has met with the most cordial support on all sides, and in 
various ways, from the cultivators of science in this country; and al¬ 
though it may appear harsh thus to express ourselves, we do not he¬ 
sitate openly to declare our conviction, that in editing a transcript in 
the French language of the ‘Mineral Conchology of Great Britain,* 
its author cannot be said to have really promoted the objects of sci- 
’cnce, still less to have added to his own reputation. 


SHORT COMMUNICATIONS. 

Breeding of the Woodcock in England, —On the 24th of 
March a woodcock was flushed in a wood near my house; 
and on examining the spot from whence it rose, a nest with 
four eggs in it was discovered. It was not disturbed for four 
or five days; when, finding it deserted, the eggs were taken 
and brought to me, and are now in a glass case. They had 
not been sat upon, as upon blowing them they were perfectly 
fresh.— E. Eardly Wilmot — Berkswell, April IWi^ 1839. 

Iconographie des Insectes CoUoptereSy par Be Laporte 
Comte de Castelneau et H, Accor&ng to the prospec¬ 

tus, the above work was to consist of 20 livraisons ; having 
just received the 27th and 28th, I beg leave to ofier to your 
readers some observations on the publication. Livraison 27 
contains twenty-three figures in five plates;—^Imaison 28 on¬ 
ly thirteen. The anatomical details are not worthy of com- 
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parison with those published by M. Guerin, and there are 
also other faults requiring notice, A monograph, according 
to my views, should give the derivation of the new generic 
names adopted by the monographer; the authors have omit¬ 
ted to give them. Some are easy enough to guess at; others 
are very recondite and obscure, and require some explanation. 
Some again exhibit a sad want of taste and euphony. What 
is the signification of Teminay and the meaning of the absurd 
term of Nmcio ? Achenisiay AsihrcBUSy Bulis and Bubastes 
require their derivatives to be mentioned. It is high time 
that this work should be brought to a close; if not^ subscrib¬ 
ers will probably withdraw their names, and not submit to 
receive a fasciculus in which only thirteen species are figm*ed 
instead of at least thirty, as there ought to be. We recom¬ 
mend the attention of the authors to the latinity, as absolutely 
necessary. The typograpical errors are numerous, and ought 
to be corrected. It is to be hoped that the index will be more 
perfect than that of the Cetoniadm published by M.M. Gory 
and Percheron. A word respecting the plates. The figures 
are engraved under the superintendence of Dumesnil, and cer¬ 
tainly do him credit; the colours axe too vivid, many of the 
species are more like peacocks than the insect originals; and 
the quantity of gum used to set off the colouring comes off, 
and damages the appearance of the plates. We have yet 
another fault to find; the Latin descriptions of the species 
are too concise, and the French descriptions which follow ai'e 
little more than a mere copy of the former; the whole are so 
meagre and scanty that it is impossible to make out any spe¬ 
cies with certainty; the characteristic distinctions are gene¬ 
rally omitted. So much for the Iconographie, a work which 
has only one recommendation, namely, Dusmesnirs engrav¬ 
ings.— W. Hope, 

New species of frog in yellow amber ,—Baron Bulow-Rieth 
of Stettin, is in possession of a very curious specimen of a 
frog, imbedded in yellow amber, which appears to be the on¬ 
ly known instance of an antediluvian amphibian being hand¬ 
ed down to our time with its external characters. That this 
individual has not been imbedded in the amber by artificial 
means, appears evident from its differing specifically from all 
living frogs. Mr. Schmidt, of Stettin, considers it to belong 
to the true Ran(B of the modems, and that it is nearly allied 
to Rana temporaria^ Linn., which it resembles in the colour 
of the skin and markings on the legs, but essentially differs 
from that species in the thinness and delicacy of the toes, 
which taper almost to a point—IF. Wemenborn,—Weimar 
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Art. I— Observations on the History and Classijtcation of the 
Marsupial Quadrupeds of Netv Holland, By W. Ogilby, Esq. 
M.A., &c. &c. 

( Continued from page 1Z7,) 

With regard to the history and nomenclature of the mar¬ 
supials, it must be recollected, that, at the period when Lin¬ 
naeus published the 12th edition of the ^Systema Naturae,’ 
Captain Cook had not yet commenced that brilliant career of 
discovery, which has since made us acquainted with the most 
remote parts of the habitable globe, and rendered his name 
as illustrious as that of Columbus himself. The Australian 
mammals were consequently unknown to the Swedish natu¬ 
ralist, and the few marsupial quadrupeds with which he was 
acquainted, admitted of an easy and natural classification, in 
accordance with the principles of the system which he adopt¬ 
ed. They were accordingly formed into a single genus, nam¬ 
ed Didelphis, (from the nature of the abdominal pouch with 
which they were provided, executing, as it were, the fonc- 
tions of a second uterus), and characterised by having ten in¬ 
cisor teeth in the upper and eight in the lower jaw; a cha¬ 
racter the more appropriate from being altogether peculiar to 
these animals. This classification, applied as it was to the 
American opossums, with which alone Linnaeus was acquaint¬ 
ed, is altogether unobjectionable, and has been adopted, with¬ 
out alteration, by the most judicious of subsequent zoologists; 
but after the discoveries of Cook and other navigators in the 
Pacific, and above all, the settlement of the British colony on 
the eastern shores of New Holland, had opened to investiga¬ 
tion the Zoology of these distant regions, the dasyures, kan¬ 
garoos, and phalangers of the east were unadvisedly incorpo¬ 
rated in the same genus with the opossums of the western 
VoL. III.— No. 30. N. s. 2 b 
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world, from the single consideration of the abdominal pouch, 
and with an utter disregard of all other organic characters, 
however prominent or influential. Thus were the natural 
harmony of the genus, and the logical simplicity and preci¬ 
sion of its definition, at once destroyed; nor was it till many 
years afterwards, that the confusion thus introduced, was fi¬ 
nally coiTected. Dr. Shaw, the first describer of most of the 
Australian marsupials, and the principal author of all this 
perplexity, has, at the same time, the merit of having first led 
the way towards its subsequent reform, by separating the kan¬ 
garoos and flying phalangers from the true didelphes of Lin¬ 
naeus, and establishing Aem, in separate genera, under the 
denominations of Macropus Md Petaurus, by which names 
they still continue to be designated. This division was pro¬ 
posed in the first volume of the ‘Naturalist’s Miscellany,’ 
published in the year 1790, but attracted little notice till M. 
Geoffroy St. Hilaire effected a more complete arrangement of 
the marsupials in the ‘Magasin Encyclopedique ’ for 1796. 
In that monograph, he restored the genus Didelphis to the 
original simplicity which Linnaeus himself had contemplated 
at its formation, by separating from it all the Australian spe¬ 
cies which Gmelin and Shaw had incorporated with it; and, 
adopting the Macropus of Shaw, arranged the remaining spe¬ 
cies in two new genera, by the names of Phalangista and Da- 
syurus. The following abstract of this distribution, will ex¬ 
hibit more clearly the principles upon which it was founded. 

I, Didel^Us, Teeth tail naked aud prehensile; toesfl; hind 

feet with an opposable thumb. 

SJ. Dasyurm, Teeth §; ff; tail hairy and unprehensile; hind thumb 

short; other toes separate. 

3. Phalangista. Teeth f: p: ||; tail naked and prehensile; hind thumb 

turned backwards; index and middle hind toe united. 

4. Macropus. Teeth |; tail very long, hairy and unprehensile; no 

hind thumb; index and middle toe, behind, very small and united. 

It will be observed that, in this arrangement, M. Geoffrey 
suppresses the genus Petaurus formerly proposed by Shaw, 
incorporating the animals thus designated with the phalan¬ 
gers ; though in so doing he has unwittingly stumbled upon 
the identical fault which his whole labour was designed to 
correct; introducing into his new genus the very confusion 
complained pf in the original distribution of Shaw and Gme¬ 
lin, and rendering his definition of the phalangers totally in¬ 
applicable to the tnajprity of the species; for the petaurists 
differ fi:om the phalangers as well by the unprehensile nature 
of the tail, as by the possession of lateral membranes. The 
only natural genus, therefore, which M. Geoffroy definitely 
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formed at this period, was that which still continues to hear 
the name of Dasytirus^ by which it was then distinguished; 
though he has undoubtedly the farther merit pf having at 
least indicated the affinities of the phalangers, and the neces¬ 
sity of their generic separation. 

Such was the state in which this department of Zoology 
continued till the return of Baudin’s expedition in 1804; 
whenj to use M. Geoffrey’s own words, the rich materials coh 
lected by the accompanying naturalists, Peron and Lesueur, 
added to the marsupial animals already known on the conti¬ 
nent, new systems of organic modifications, and types of new 
genera. . From these data the French naturalist was enabled 
to establish the genera Perameles and Phascolomys; though 
it must be observed that the animals so denominated, as well 
as the dasyures and phalangers before mentioned, had been 
long previously described in the works of Shaw, Bewick, and 
other British zoologists. Monographs of these, and of some 
of the former genera, were afterwards published in successive 
volumes of the ‘ Annales du Museum d’ Histoire Natoelle; ’ 
where their characters, according to M. Geofiroy’s view of the 
subject, were finally settled, and their different species accu¬ 
rately described. From this period nothing farther was at¬ 
tempted in the Zoology of the marsupials, till the appearance 
of Illiger’s ‘ Prodromus Systematis Mammalium et Avium,’ in 
1811. Three important separations were effected in this va¬ 
luable work: the Cheironectes were distinguished firom the 
Lidelplies, the Petaiirisis irom the Phalangers^ and the Hyp- 
siprymni fi’om the Kangaroos, In adverting to this subject, 
M. Geoffroy criticises,^ with considerable warmtli and asper¬ 
ity of language, the presumption of Illiger in interfering with 
the divisions which he had fbimerly established; and casts 
an immerited reflection on the memory of the German natu¬ 
ralist, as having been more conversant with the details of 
classical philology, than with the organic structure and affi¬ 
nities of the animal kingdom. Nevertheless, the labours of 
Illiger must be regarded, by every impartial judge, as the 
completion of the work which M. Geoffroy had himself com¬ 
menced, and as presenting the first really natural and unex¬ 
ceptionable generic distribution of marsupial animals. As 
such it was adopted by Baron Cuvier, in the ^B^gne Animal,’ 
and its merits have since been tacidy acknowledged by all 
subsequent writers, not even excepting M. Geof&oy himself. 
M. De Blainville added, in 1814, the new genus Phascolarc- 
toSy and M. Temminck, on the appearance of his ^ Monogra^ 


* Diet, des Sci. Nat., Art. ^ Marsupiaux, ’ 
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phies de Mammalogie ’ in 1824, completed the natural distri¬ 
bution of marsupi^ quadrupeds, by separating the gbnera 
Thylacinus and Phascogaleixom the DasyMri^ with which M. 
Geoffrey had associated them. 

As at present constituted, therefore, the marsupial animals, 
excluding the Monotremata of Geoffroy and Cuvier, are ar¬ 
ranged in the following twelve natural genera, thus shortly 
characterised.^ 

1 . DidelpUs^ Lin. Teeth * 3 ^: tail nahed and prehensile; hind feet 

with a clawless opposahle tnnmb. 

2 . CkeironectesyllL Teeth ^ 3 °: 11 : Iff; tail naked and imprehensile? hind 

feet palmated and widi unopposahle thumbs? 

3. Fhascogale. Teeth §: H: the two middle incisors above much long¬ 

er than the later^; the molars armed with shaip tubercles; tail un- 
prehensile; toes separate and slender; the hind thumb tuberculous 
and without a claw. 

4. GeolF. Teeth |: H: tail unprehensile; feet digitigrade, 

with separate prehensile toes, and a rudimentary tubercle in place 
of the posterior thumb, in some species. 

5. Tliylaainus^ Temm. Teeth |: H; tail unprehensile; feet digi¬ 

tigrade, five toes on the fore and four on the hind. 

6 . Permneles^ GeoflT. Teeth ^0 or H: H or §§; two interior toes next 

the thumb of hind feet united. 

7. Pkalanguta^m. Teeth |: §: f|; tail prehensile; hind thumb op¬ 

posable, and two next toes united. 

8 . Petaurus^ Shaw. Teeth |; §§: ^ tail unprehensile; lateral mem¬ 

branes ; feet like those of Phalarlgista, 

Hypsiprymnus^Vi]., Teeth f: JJ: hind feet much longer than 

fore, and with the two interior toes united. 

10 . Macfopus^ Shaw. Teeth |; feet as in Hypsiprymms. 

11 . Phuscolarctos^ De Blainv. Teeth |: JJ: the toes before separat¬ 

ed into two opposable groups, the two interior on one side, and the 
three exterior on the other; hind thumb opposable, and two next 
toes united. 

12 . Phascolomys^ Geoff. Teeth fj; hind thumb very short, and 

without a claw, next three toes united. 

It will be observed that, from this enumeration of the 
genera of marsupials, which are here arranged and defined 
according to the prevailing ideas upon the subject, I have 
excluded the Halmatnri and some other proposed divisions 
of M. F. Cuvier, the Isoodon of M. Is. Geofiroy St. Hilaire, 
and the Acrobata of M. Desmarest, as not being founded 
upon organic modifications sufldciently influential to entitle 
them to the rank of generic groups. With these exceptions, 

1 Since the autumn of 1831, when this paper was written, two new gene¬ 
ra of Marsupials have been added to those here enumerated; Myrrmcolim 
by Mr. Waterhouse, and Chceropus by myself. The former is described in 
the Transactions, and the latter in the Proceedings, of the Zoological So¬ 
ciety,— W. 0, April, 1839, 
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however, I consider the generic distribution of marsupial ani¬ 
mals as approaching more nearly to a perfect and natural 
division, than that of almost any other order of mammals, as 
at present constituted. Indeed I know of none against which 
fewer reasonable or valid objections can be urged, upon this 
head; but whilst I concede this just praise to the generic 
distribution of the marsupials, I am bound, at the same time, 
to acknowledge, that I Imow of no other order of which the 
families^ or intermediate groups, are at once so arbitrary, so 
illogical, and so entirely inconsistent both with the structure 
and economy of the animals. Yet this higher step in gene¬ 
ralization is a most important link in that chain of affinities 
which constitutes a good classification; since upon it depend 
not only the scientific character of the system, but even its 
practical value, so far as relates to the knowledge of the su¬ 
perior group, and the nature of its composition; and it be¬ 
comes, therefore, a matter of some consequence, to point out 
the errors of the present division, and to endeavour, if possi¬ 
ble, to substitute one less objectionable to logical criticism, 
and more conformable to the natural affinities of the animals. 

Baron Cuvier, and after him M. Desmarest, divide the order 
MA'RSv:eiALiA into six families; to which, however, they have 
given no distinctive names; probably because the illustrious 
naturalist first named, considered the primary group, at the 
period of publishing the first edition of his ‘ Regne Animal,’ 
only as a subordinate family of his order Carnivora ; and it 
is well known that he was not in the bad habit, which has 
since become so prevalent among a veiy inferior class of imi¬ 
tators, of burdening the memory by assigning useless and 
high-soimding appellations to the mere subdivisions of fami¬ 
lies and genera. M. Desmarest, who scrujpulously follows the 
footsteps of Baron Cuvier in every department of Mammalo¬ 
gy, has not departed from his guide in the present instance; 
nor does the second edition of the ^ R^gne Animal’ make any 
change in this respect, though the primary group is there ele¬ 
vated to the rank of an order, and the subordinate divisions 
consequently assume the station of families; groups which it 
was M. Cuvier’s invariable practice to distinguish by appro¬ 
priate names. This, however, had been done some years pre¬ 
viously by the late M. Latreille, who, in his ^ Families Natu- 
relles,’ published in the year 1825, had moreover introduced 
some modifications into the divisions of Baron Cuvier, which 
have but tended to make it still more confused and unnatural 
than it was before; and only show how imperfectly this emi¬ 
nent entomologist was acquainted with thehabits and structiire 
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of marsupial quadrupeds. Such as they are, his alterations 
in both respects have been adopted by M. Lesson. 

But to obtain a clear insight into the merits and defects of 
these arrangements, I shall set them forth in the order and 
with the definitions of their respective authors. That of M. 
Cuvier is as follows.— 


f I. Division . Long canines and small in. 
cisors in both jaws; the back molars 
with pointed tubercles; and in general- 
teeth having all the characters of in¬ 
sectivorous mammals... 


MdBSVPIALIA 


f Didelphis. 
Cheironectes, 
Thylacinus, 
Pliascogale* 
Dasyurus. 
\Pera7neles, 

II. Division. Six incisors above, and , 

only two below; superior canines long j Plialanguta, 
and pointed; inferior small, sometimes) 
entirely wanting; hind thumbs oppo-] 
sable and without claws; two follow-lPetorwj. 
ing toes united; a large €<BCum . 

III. Division. Incisors, upper canines, 

and two hind toes united as in 2nd Di¬ 
vision, but without opposable thumbs 
or inferior canines. 

IV. Division. Differs from the last on¬ 
ly in having no canines whatever. 

V. Division. Two long incisors below; 
two long ones in the middle, and a few 
rather smaller on each side, above. ... 

•VI. Division. Purely rodent teeth. 


Hypsiprymnus 

Macropus. 

Pkascolarctos. 

Pliascolomys. 


The anrangement of M. Latreille is but little different in 
reality, except that it does far more violeuce to the uatural 
affinities of the animals than even that of M. Cuvier; but 
whilst it is thus inferior, in a philosophical point of view, it 
has certainly the merit of greater logical precision, being 
founded upon a simple and uniform principle, which the other 
is not: it is therefore greatly superior as an miijlcial method. 


( Diddphis, 
CJmronectes 

Dasyurus . 

Perameles 


II. Carpophaga. 

Six incisors above; 

no inferior canines 

III. Phyllophaga. 
No canines in either 

jaw. 


2 superior canines Hypsipryrmus 
6 incisors aboTe{g^^ 

2 incisors above Phascolomys 


'Dasyurus 
■ Thylacinus 
.Phascoyak 


If simplicity, comprehensiveness, and something at least 
approaching to equality of distribution, be the logical ele- 
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ments of a good system, and no system destitute of these qua¬ 
lities can be either true to nature or useful in its application 
to practical purposes, it is impossible to conceive an arrange¬ 
ment more deficient in these essential characters than that 
of M. Cuvier. It is in vain that we here search for any 
systematic or leading idea of classification: there is no 
^principle of method: and the author’s only rule appears 
to have been some arbitrary and imdefined notions of rela¬ 
tions, which he himself has not been able to clothe in lan¬ 
guage. Nor is this the only logical objection, however fatal 
to its pretences as a method. Not only is half the number 
of genera which belong to the order, comprised in the 
first division alone, but no fewer than four out of the six di¬ 
visions of M. Cuvier contain only a single genus each, whilst 
there are no less than six families to twelve genera; circum¬ 
stances which betray either an unpardonably faulty classifi¬ 
cation, or an extremely defective knowledge of the constitu¬ 
ent members of tire group. The latter excuse, however, is 
by no means admissible; the generic fonns of the marsupials 
were perfectly well known to Baron Cuvier, who has defined 
and characterised them with his accustomed accuracy and 
elegance; and the real defects of his arrangement will be 
found to arise trom a slavish adherence to the modifications 
of the dentition, and even to the least influential and impor¬ 
tant parts of it; viz. the mere number of the incisors, and the 
comparative size and number of the false molars and rudimen¬ 
tary canines; for it is often difiicult among the marsupials to 
determine to which of these orders a particular tooth belongs. 
This is the only thing like a uniform principle that I can dis¬ 
cover ; but it is so awkwardly mixed up wdth other extrane¬ 
ous characters, as to deprive the arrangement of simplicity 
and precision. The first division, for instance, unites all the 
marsupials which have more than six incisors in the upper, 
and more than two in the lower jaw, without regard to any 
other quality, however prominent or influential. Hence we 
find the arborial didelphs, the aquatic yapocks, the digitigrade 
thylacines, the saltigrade perameles, the carnivorous dasyures, 
the insectivorous phascogales, and the frugivorous opossums, 
some with large some with small cceca^ and some with¬ 
out any cceca whatever, * all jumbled together without distinc¬ 
tion ; and separated from genera to which they are most in¬ 
timately related by the more influential details of their struc¬ 
ture, habits and appetites, merely because they happen to 
agree in the very uninfluential character derived from the 


i On the faith of Pr. Grant. April, 183&. 



264 


MAKSUPIAL QUADRUPEDS OF NEW HOLLAND, 


mmler of the incisors. The second and fifth divisions of M. 
Cuvier’s arrangement differ only by the presence or absence 
of a small canine, frequently a mere rudiment, and totally de¬ 
void of any assignable influence; the same remark applies to 
the third and fourth divisions, the separation of which is real¬ 
ly no more, as far as the natural and logical principles of 
classification are concerned, than a distinction without a dif¬ 
ference ; nor is there any valid reason for separating the opos¬ 
sums from the other Pedimana^ or the Perameles from the 
kindred saltigrade genera. 

The radical defect of this system, in a scientific or zoologi¬ 
cal point of view, and it is an error which systematists con¬ 
stantly fall into, arises from attaching an undue value to slight 
modifications of dentition, without attending to the more im¬ 
portant modifications of other organs not less influential; and 
often without even regarding the relations which necessarily 
subsist between organic modifications and the habits and eco¬ 
nomy of animal life. It is less troublesome, and perhaps more 
gratifying to the vanity of our intellectual powers, to wfer 
the habits and appetites of animals from their sti’ucture, than 
to undertake the painful and laborious dmdgery of observing 
them ourselves, or searching for them among the voluminous 
writings of foreign travellers and historians; yet this latter 
process, however tedious and difficult, is the only mode of 
investigation which deserves the name, or accords with the 
principles of inductive philosophy, or by which Zoology can 
eventually pretend to a really scientific character; the other, 
or a priori process, is but the spurious and vainglorious phi¬ 
losophy of the schools, which, ever since the days of Bacon, 
has been banished from every department of science except 
Natural History. He entertains a very erroneous idea of the 
science, who fancies himself a zoologist, because perchance 
be maybe acquainted with the outward forms of animals, and 
able tp refer any given specimen to its proper genus and spe¬ 
cies ; he is not less mistaken who conceives himself to be a 
philosopher, because he has studied their internal stmcture, 
and the modifications of their different organic systems; these, 
no doubt, are most important facts, but they are only facts; 
they are, in conjunction with the observed habits and econo¬ 
my of animals, the phenomena or raw material with which 
the scientific zoologist has to work 5 and the relations which 
subsist between- the observed phenomena of structure and 
economy^ is the only true and genuine philosophy of Zoology; 
which, like all philosophy, is the knowledge, not of simple 
facts, but of abstract relations. It is only when a distinct, 
palpable, and necessary relation subsists between structure 
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and habit, that we are justified in deducing or inferring the 
one from the other. This is legitimate induction, but it has 
been pushed far beyond its legitimate limits in the hands of 
some anatomists and zoologists. 

( To he continued*) 


Art. II .—On the Classifications of the Amphibia. By John Hogg, 
Esq., M.A., F.Ii.S., C.P.S., &c.i 

In my short paper On the Snake-like contained in 

the first volume of tlie new series of the ^ Magazine of Natu¬ 
ral History,’ I assumed the ^permanency of the gills^ —^from a 
long acquaintance with that remarkable fact,—as the princi¬ 
ple upon which the Proteus ought to be characterised, not 
only in conformity with its natoal organization, but likewise 
in respect to its position in the animal kingdom, as so nearly 
approximating to some kinds of fishes. 

Whilst examining Mr. Jenyns’s excellent ^Manual of Bri¬ 
tish Vertebrate Animals,’ I found, at p. 299, that he arranged 
our native species in the Amphibia^ and in an order 
termed Caducihranchiaf from the gills being “deciduous;” 
it very naturally occuired to me to form for the Proteus ano¬ 
ther order, which I named Manentibranchia^ signifying the 
gills remaining permafient; and this I decided on, without 
investigating under what orders or groups zoologists (with 
the exception of Linnaeus and Cuvier) had distributed the 
genera of amphibious animals. 

Having lately had an opportunity of paying some attention 
to this class of animals, 1 shall venture, after giving an out¬ 
line of the different arrangements that have been adopted by 
several of the modern naturalists, to add one—*partly indeed 
derived from that of Latreille—which I hope, notwithstand¬ 
ing our imperfect knowledge of the rarer American kinds, may 
not altogether be disregarded by those zoologists who are 
more conversant in the highly interesting subject of Amphi- 
biology. 

To begin with Linnaeus. He arranged such of these ani¬ 
mals (except the genus Ceecilia) as were then known, in his 
last (the 12th) edition of the ^ Systema Naturae,’ 1766, under the 
first order, Reptiles, of the third class,— Amphibia; and which 
were all comprised in only two genera,— Rana and Lacerta. 

Laurenti, about the same time (1768), jpublishing his ^ Sy- 

1 Oommimicated by Ike Author, Read at the Liuncan Society, Feb. 0,1838. 
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Bopsis Eeptilium,’—a work which tlien contained more ac¬ 
curate and further information of these animals, than any 
other that had appeared, and is still accounted one of author¬ 
ity and reference,—divided his seven genera into two orders, 
viz., those reptiles which leap in their progressive motion, 
and those which walk ; as follow.— 

Classis,^RJE!PTILIUM. 

Ordo I.—Salientia. Genera.— Pipa, Bxvfo. Ram. Hyla. 

Ordo II.—Gradientia. Genera.— Protms, Triton. Salaxnandra. 

The Count de La Cepede, in the ^Hist. Nat des Quad. 
Ovip.’ tome i., which was given to science in 1788, naming 
them Oviparous Quadrupeds^ classed his four genera just as 
simply, by taking for his characters the presence and absence 
of a tail ; thus.— 

Classis I.—Quadrupedes ovipari caudati. 

Gen. II. Lacertm. Div. 8. Salmnandra, 

Classis II.—Quadrupedes ovipari ecaudati. 

Genera.— Ram. Hyla. Bxifo. 

Dumeril, (Zoologie Analytique, 1806), as Daudin had be¬ 
fore done in his beautiful work,—^ Hist. Nat des Reptiles,’ 
1802,—followed Brongniart, (see his Essai dans le ‘ Bulletin 
de la Society Philomatique,’ No. 36), who in 1799 first di¬ 
vided the class Reptilla into four orders, and in tlie last of 
which he placed these animals. Dumeril distinguished them, 
after La C6pdde,‘ by the want and preserice of a tail^ and 
merely assigned them new Greek, instead of the old Latin, 
titles. His genera are the same as Laurenti’s, with the addi¬ 
tion of Siren; as are here seen. 

Classe III.—REPTILES. 

Ordred. Batraciens. 

Ire Famille. Anoures. Sam queue. 

Genres.—Pipa. Crapaud, Grenouille. Rainette. 

2de Famille. Urodeles. Avec une queue. 

Genres.—Triton. Salamandre. Protee. Sir^ne. 

The same system is adopted again, but with a new family, 
by Oppel in his ‘ Reptilien,’ 1811 ; as follows. 

Classis IIL—RJ5?P2YLJA. 

Ordo III. Nuda, (Klein). Ordo IV. Batracii, (Brongniart). 

1. Familia.—Apodct. Genus. Ccedlia. 
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2 . Familia. — Caudata^ (Dumeril). 

Genera. — Triton. Salamandra. Proteus. Siren. 

3, Familia. — Ecaudata^ (Dumeril). 

Genera. — Hyla. Rana. Pipa. Bufo. 

Merrem published his ^ Tentamen Systematis Amphibio- 
rum’ in the year I 82 O 5 wherein he gave a more extended ar¬ 
rangement ; retaining Laurenti’s two orders, taken from the 
modes of progression of the feet^ he added Oppel's order,— 
^^Apoda^'' without feet,—and two new tribes; in which lat¬ 
ter he designated those animals that imdergo a transforma- 
iion^ and those that do not. But it is worthy of remark, that 
he restricts the first tribe, Muiahilia^ to only Salamandra 
and Molge; whereas he ought likewise to have included in 
that tribe all (equally undergoing metamorphoses in their 
yoimg state) the genera of his second order, and to have pla¬ 
ced his Trihus I.— MutahiUa^ after Ordo II.— Salientiaf 
and before the “ Genera f which would have rendered his 
classification more perfect. The original is this.— 

AMPHIBIA. 

Classis ll.-^BATItACHIA. 

Ordo I. — ^Apoda, Genus. — Ccecilia^ 

Ordo II. —Sahentia. 

Genera. — Calaniita. Rana. Bremceps. Bomhinator. Pipa. Bufo. 

Ordo III.— Gradientia. 

Tril)us 1. Muiahilia; i. e. Metamorphosin suheunt. 

Genera. — Salamandra. Molge. 

Tribus 2. Amphipmusta. Metamorphosis milla. 

Genera. — Proteus. Swen. 

Latreille, five years afterwards, introduced to the world a 
still better system, (vide ^ Families Naturelles du Rdgne Ani¬ 
mal,’ 1825, p. 104), in which he judiciously founded his two 
natural orders upon the hranckm being ^eiduotis in some 
species, and perennial in others, though in two families he 
has followed Dumeril; thus.— 

Seconde Classe. — ^AMPHIBIES. Amphibia. 

Premier Ordre. — Caducibranches. Caducibranchia. 

Ire. Famille.—Anoures. Anoura, (Dumeril). 

Les Genres.—Pipa. Crapaud. Grenouille. Bainette. 

2 nd Famille. — UrodMes. Urodela, (Dumeril). 

Les Genres.“Salamandre. Triton. Axolotl. 
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Second Ordre,— Pe re nnxbranche s. Perennilranclm, 

Ire Famille,—IcFtyoides. Ichthyoida, 

Les Genres.—Protee. Sirene. 

It will be seen that I jatreille places the Axolotl [Siredon 
pisciformis) amongst the caducibranchious Amphibia^ but it 
had been previously discovered that its brmclvia are persist¬ 
ent ; the details of which may be learnt from a paper by Sir 
Everard Home, published in the ‘Philosophical Transactions’ 
for the year 1824, p. 419. One of the accompanying plates 
accurately represents the external gilU as still reniaining 
on a female Axolotl when in the state of possessing fully de¬ 
veloped omna, and just before the ova are shed;* thereby 
proving her to be a perfect animal. Consequently Latreille 
should have stationed the Axolotl next to the Proteus in his 
second order. 

The Baron Cuvier, in both editions of the ‘ Regne Animal ’ 
(1817 and 1829), has merely followed Brongniart in consi¬ 
dering the animals now under our notice, as forming a part of 
the third order, and the whole of the fourth order, of Reptiles, 
being his third class of Vertehrata, 

Dr. Wagler, in his work entitled ‘ Natllrliches System der 
Amphibien,’ 1830, calls the class, (after Linnaeus) Amphibia^ 
in which he separates the different animals, under the names 
of Testudines^ Crocodili, Lacertm^ Serpentes, Anguesy making 
them his first five orders respectively; and then follow his 

Ordo VI.—C^ciLiiE. 

Familia 1 . Hedrmgloss<B. Genus. Cmcilia. 

Ordo VII.—Ran^. 

Familial. Aglossm. Genus. AsterodactylusfPipa). 

Familia 2 . Phaneroglossce, 

Div. 1, Caudd nulla. 

Genera.— Pactylethra, Rana, Hyla, Ceratopkrys. Breviccps, JSomhi^ 
nator. Bufo, Otilopha, Mhimlla, 

Div. 2 . Cauch disthwta. 

Genera.— Salmnandra, Triton, 


1 For a similar anatomical plate exhibiting the ovaria and om of a female 
Proteus anguinu^, together with its description, see ‘ Articolo sopra un Pro- 
teo femmina, con tavolo di Rusconi,’ 1828. We must hope that some able 
American zootomist will ere long dissect a mature and oviferous female, of 
every one of the remaining Diplopnewmmous species, and mate the like il- 
lustrations, with.accurate engravings,,in order to determine, after this most 
satisfactory manner, the exact form and structure of each animal, in its 
perfect state. 



CLASSIFICATIONS OF THE AMPHIBIA. 


269 


Ordo yilL— ICHTHYODI. 

Familia 1. ffedmoglossi, 

Tril)us 1. Branchm nullis. 

Genera. — Menopoma, Amphiuma. 

Tribus 2. Branchiis distincUs, 

Genera. — Siredon, Proteus, Menohranchtts. Siren. 

Some of the genera above given are not those of Wagler, 
but they are here introduced to avoid an unnecessary increase 
of synonymes. The families are characterised by the tongue; 
and the other chai’acters are, the absence and presence of a 
taily and of gills. The name of the last order is taken from 
Latreille. 

In his ‘ Synopsis of the Species of the Class Reptilia^ ap¬ 
pended to the 9th vol. of Cuvier’s ^ Animal Kingdom,’ trans¬ 
lated by E. Griffith, 1831, Mr. Gray has adopted Merrem’s 
two tribes, under which he has arranged the following genera. 

AMPHIBIA. 

Section I. Mntahilia. — ^Undergoing a transformation. Gills deciduous, 
covered with a deciduous operculum. 

Genera. — Rana. Ceratophrys. Hyla. Bufo. Rkinella. Otilopha. 
Dactylethra. Bomhinator. Bremceps. Pipa. Salammdrina. Salaman- 
dra. Molge, - 

Section II. Amphipneusta. — ^Not undergoing transformation. 

Genera. — Proteus. Menohranchus. Siredon. Siren. Pseudobranchvs. 
Menopoma. Amphiuma. Ceecilia. 

With regard to the next classification, Professor Bell ob- 
seiwes,—it appears to me that no one anrangement hitherto 
given sufficiently distinguishes the different forms; and I ven¬ 
ture to propose the following modifications, as more consist¬ 
ent with the diversities of structure in the different groups.” 

Qhi.^^.--AMPHIBIA. 

Order 1. Amphipneusta. Genera. — Proteus. Siredon. Menohran¬ 
chus Siren. Pseudobranchus, 

Order 2 . Anoura. Genera. — Rana. Hyla. Ceratophrys. Bufo. Rhi- 
nella. Otilopha. Dactylethra. Bomhinator. Bremceps, 

Orders. Urodela. Genera. — Salamandrina. Salamandra. Molge. 

Order 4. Abranchia. Genera. — Mempoma. Amphiuma. 

Orders. Apoda. Genus. — Ceecilia. 

This arrangement comprehending, 1st, the manner of 
breathing ; 2ndly, the absence of a tail in the adults; Srdly, 
the presence of a long tail; 4thly, fhoioant of gills; and 
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5thly, the want of feet \—as the Jive different chai’acters 
whereby several orders are classed, strikes me as be¬ 

ing too vaHedy and too much departing from simplicity and 
uniformity; which, in my opinion at least, are so essential in 
every classification, and in which indeed consist the real abi¬ 
lity and clearness of the methods of arrangement, so manifest 
in the Linnean ^ Systema Naturae.’ 

Mthough I may thus differ firom my friend Prof, Bell in 
his view of the ab'Ove classification, yet I must be allowed to 
call the attention of my readers to his able essay on the Am¬ 
phibia, in which are given instructive and perspicuous de¬ 
scriptions, not only of the anatomical, but also of the physio¬ 
logical structure and organization, of this class of animals.— 
The essay is illustrated with many good woodcuts, and is 
contained in Todd's ^ Cyclopaedia/ Part I, p. 90, &c,, pub¬ 
lished in June, 1835. 

The last arrangement which I have met with, is that intro¬ 
duced by Mr. Kirby, in his Bridgewater Treatise, (vol. ii. p. 
415), as here shown. 

REPTILES. 

Sub-class I. Soft-coated. (Reptilia Malacoderma). 

Order 1. Amphibians. Siren. Proteus. Axolotl, (See. 

Order 2, Batrachians, AmpMuma. Triton. Salamander. Toad. 

Frog. See. 

Next, if one person should be desirous of classifying the 
Amphibia, as the Count de La Cepede, M.M. Dum6ril, Op- 
pel, and others have done, by making the tail, or the absence 
of one, the characters of the adult animals, for his two divi¬ 
sions or orders; tlie modern genera would then be distributed 
in this manner.— 

Order I.— Urophoea. Tail present. 

G-enera.— Cmdlia. Salamandra, Sahmandrina. Molge. Triton. Me-^ 
nopoma.. Amphiuma, Siren. Parmbranckus.'^ Proteus. Menohrmchus. 
Siredon. 

Order II.— ^Andra. Tail wanting. 

Genera.— Rana. Ceratophrys. Hyla. Bufo, RMnella. Otilopha, 
Daetylethra. Bombinator. Bremceps. Astrodactylus, 

Also, if another person should prefer to characterise these 

1 As tbe generic name Pseudobranchus is apt to convey an incorrect idea, 
concerning the use and function of the small gills, in the branchial classi¬ 
fication herein subsequently given, I have thought it right to substitute 
that of Parmhranchus for it. See Cuvier’s note ) at p. 121, tome ii, of the 
‘ R^gne Animal, ’ edit. 1829. 
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animals by the want or number^ of feet^ when in their per¬ 
fect or full-grown state, the annexed classification maybe 
conveniently used. 

Order I.— ^Apoda, Without feet. 

Genus.— Cacilia. 

Order 11 .—^Dipoda. With two feet. 

Genera.— Siren, Parvibranchus, 

Order III.—^Tetrapoda. With/ewr feet. 

Genera.— Rana, Ceratophrys, Hyla, Bufo, BJiinella, Otilopha. 
Pactylethra, Bomhinator. Breviceps. Astrodactylus, Satamandra, Sa- 
lamandrim. Molye, Triton, Menopoma, Amphiuma, Proteus, Me- 
nohranchus, Siredon, 

Again, if a third person should arrange all the adult Am¬ 
phibia according to their external forms^ or mere shapes, the 
genera may be thus placed in four groups, or, as I shall here 
call them, orders, for the sake of concinnity. 

Order L—Anguiformlia. Snake-like, 

Genera.— Ccedlia, Amphiuma. Siren, Parvihranchus, 

Order II.—Raniformia. Frog-like, 

Genera.— Ram, Ceratophrys, Hyla, Bufo, Rhinella, Otilopha. 
Dactylethra, Bomhinator, Breviceps. Astrodactylus. 

Order III.—Lacertiformia. lAzarddike. 

Genera.— Salarmndra. Salamandrina. Molge. Triton. Menopoma, 
Proteus. Menohranchm, 

Order IV.—Pisciformia. Fish-like. 

Genus.— Siredon. 

Having before observed that I selected the permanency of 
the external gills for the character of an Orrfer, in which to 
place the Proteus; I will now subjoin an airangement, in¬ 
cluding both that order, which corresponds with the second 
order previously instituted by Latreille,* and also hisj^r^^ 
order. To these I have added two more orders; one, Ahran- 

1 But it is interesting to learn from Prof. Owen’s paper mentioned above, 
that the eminent John Hunter first suggested the idea of partly character¬ 
ising these animals by their Iranchice or gills. Mr. Owen says (p. 214),—^ 
“the Siren^ihe AmpKimna^ the Kaltewagoe ot Menopoma oi Harlan, in 
short, all the “ reptiles douteux ” of Cuvier that Mr. Hunter was acquaint¬ 
ed with, he considered as a distinct Class, which he denominates ^^Pneumo^ 
hranchia,^^ in the manuscript which is quoted by.Rusconi, in the work 
entitled ‘Amours des Salamandres Aquatiques,’ (p. 12,1821), and which is 
now published in the ‘ Physiol. Cat. of the Hunterian Collection,’ vol. ii. p. 
145, 1834, 
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cliia^ denotes that the gilk (so far at least as is yet known) 
are always wanting: and anotlrer, Imperfectihra^icJviay sig¬ 
nifies that the gilk are either by nature imperfect^ or that we 
have only at present an imperfect knowledge of them. The 
latter, as wdll be supposed, I have introduced as a provisional 
order. This arrangement will be found also to combine all 
the characters given in the last three classifications. I have 
likewise considered it preferable to agree with that systematic 
writer, and several others of the present day, in making the 
Amphibia constitute an entire Class by themselves. Yet I 
ought to state, that one of the distinctions relied upon for 
that object by some zoologists,—respecting the heart of these 
animals having but one auricle^ and one ventricle, (cor unilo- 
culare uniaurit im)^ —and in which Cuvier himself especially 
coincided; for, even in his last edition (1829) of the ‘Regne 
Animal,’ he remarks that the single auricle is common to,* 
and therefore characteristic of, the Batrachian order,—does 
not in reality exist, as Prof. Owen lately discovered in his 
very skilful dissections of the hearts of some of the doubtful 
species, and in particular of that of the Siren lacertma,^ It 
appears then fi:om the accounts mentioned in his paper, which 
is published in the ^ Zoological Transactions,’ (vol. i. p. 213, 
1835), that the heart of the Amphibia has one imiform exte- 
rior^ but is in the interior separated into two distinct auri¬ 
cles J That distinguished comparative anatomist observes 

^ His words are,—“ n’ ont au coeur q_u’ line seuU oreillette^ et un seul veil- 
tricule.”'—‘B-egne Animal,’ tome ii. p. 101. 

»See the beautiful preparations of the Siren, numbered 912, 913,914; 
and particularly 913, A, which shows the internal structure of the two auri¬ 
cles in the heart of that animal,—^in the Museum of the Royal College of 
Surgeons, in London. 

® Hunter instituted an elegant system of classing those animals which 
have a heart {Ha^^lcx) hy its cavities, {mhlcci) • —“ for in some animals” (as 
he observes) “ it has only one, others two, olhers three, and the most com¬ 
plete of all four cavities; and this difference of structure forms so many 
grand divisions of the animal kingdom, which I must be permitted to cau 
by the names of Monocoilia, Bicoilia, Tricoilia, and Tetracoilia.'*^ —(See 
I’hys. Cat. vol. ii. p. 147). In the third order. Tricoilia, he places all the 
Amphibia, Linn., from their having two auricles and one ventricular cavity; 
hut his pneumobranchiate tribe he referred to the second order. Dicoilia, 
from their having only one externally visible auricle, and one ventricle.— 
The Radiata were named Acardia, IJpon this system Mr. Owen justly re¬ 
marks,—like all classifications founded on the variations of a single organ, 
the cardiac arrangement is too artificial for general application.—^”(Notein 
loc. cit) ‘ The same objection cannot equally apply to the branchial classi¬ 
fication here proposed, because the absence and presence of flh form distinct 
and external^ apparent characteristics in these animals *, whereas, on the 
contrary, the chambers of the heart, being internal organs, can only be ex¬ 
amined by very careful dissections. 
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[loc. cit, p. 217),*^^^ the presence of two auricles in the heart 
of the reptiles douteux now renders applicable to the whole 
class of reptiles the phrase cor uniloculare hiauntuniy'* and 
forms an additional argument for retaining as an order of that 
class, the Amphibia of Latreille.” Nevertheless, for several 
reasons, which are unnecessary to be here given in detail, but 
more especially on account of the remarkable transformations 
undergone by so many of these creatures, and of the branchi¬ 
al apparatus pertaining to almost all the rest, I do consider 
myself fuUy justified in keeping the Amphibia in a class alto¬ 
gether apart firom the Reptilia. I will therefore limit the 
class Amphibia"'' of Linnaeus, to the last family of the ophi¬ 
dians, and to all the batrachians in the fourth order of the 
third class^ Reptiles,”—according to the Cuvierian system. 
Hence, the present class. Amphibia, will occupy an interme¬ 
diate station between the class Reptilia and the class Pisces; 
and in order to show better the connecting link in the great 
chain of this portion of the animal creation, whereby the se¬ 
veral kinds of the former approximate to those of the latter, 
I place the genus Ccecilia the first, on account of its great 
resemblance to some of the ophidians, or serpents, with which 
indeed many naturalists, besides Cuvier, have classed it.— 
and I terminate the amphibians by the family Proteid<B,^ 
which by their permanent and fully-developed gills so closely 
approach to fishesand among them, the genus Siredon I 
station quite the last, because Sir, pisciformis, the Axolotl, 
is in shape and structure most nearly allied to a fish. 

Division I.— VERTEBRATA. 

Class IN,—AMPHIBIA 

Sub-class I.— MONOPNEUMENA. Respiring singly; either by lungs 
only, or by gills alone. 

Order L-^AbkanchUp Gills wanting. 

Family 1. Caciliada. Body lengthened, slender, snake-like. Tail ex¬ 
tremely short. Legs none. 

Genus.— Cacilia. 

Order II.— Caducibranchia. Gills decaying. 

Family 1. Ranzdee. Adult body short, roundish, or oval, broad. Ttiil 
wanting. Legs four. Tongue long. Tympanum open. 

Genera.— Rana, Ceratopkrys, Hyla. Bufo, RhineUa, Otilopha, 


Might not the Fishes also be clearly ananged in one uniform branchial 
classification, by the difference of form, structure, position &c. of iheixqilhP 
VoL* III.—No, 30. N. s. 2r ^ 
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Family 2 . Dadtfjlethrida, Adult iDody short, frog-like. ^ Tail none. Legs 
four. Tongue distinct. Tympanum hid* 

Genera.— Dactylethra, Bcmhinator. Bredceps, 

Family 3. Astrodaetylidm. Adult body short, flat, frog-like, tailless. Legs 
four. Tongue wanting. Tympanum hid. 

Genus.— Astrodactylus, ( Pipa ). 

Family 4. Sahmandnda. Adult body long, lizard-like. Tail long.— 

Legs four. 

Genera.— Salamandra. Salammdrina, Molge. Triton, 

Sub-class IL^DIPLOPNEUMBNA. Respiring doubly; loth by lungs 

and gills. 

Order III.— Imperfectibranchia. ^Gills imperfect. 

Family 1 , Menopomatidm, Body long, lizard-like; or lengthened, snake¬ 
like; with a tail; Legs four. Gill-like organs internal. 

Genera.— Menopoma, Amphiuma. 

Order TV.— Manentibranchia. Gi]hpermanent 

Family!. Sirenida. Body lengthened, snake-like, having a tail. Legs 
two in front. Gills tufted, external. 

Genera.— Siren. Parvibranchtts. 

Family 2. Proteida. Body long, lizard-like, or fish-like, with a tail. Legs 
four. Gills ramified, external. 

Genera.— Menolranchus. Siredon. 

(To he continued.) 


Art. III. —Oheervatiom on the Rodentia, mth a view to point out 
the groups as indicated by the structure of the Crania, in this Cru¬ 
der of Mammals. By G. R. Waterhouse, Esq., Curator to the 
Zoological Society, Vice-Pres. of the Entomological Society. 

( Continued from page 188.J 

Family lY.—MuEioiE. 

Dentition. —Incisors compressed laterally; molars -fl (in 
one genus rooted; the anterior molar of each series the 
larges^ and the posterior one the smallest. The series on 
each side of each jaw widely separated and parallel. 
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{a) upper view of the skull of Mus g igantem. (&) side view oi the anterior portion of the 

skull. (c) one of the rami of the lower jaw, inner side. 

Skull ,—Zygomatic process of the broad, continued 

obliquely up w'ards and outwards from the plane of the palate, 
and divided into three parts, one of which is extended back¬ 
wards to articulate with the malar bone, and complete the 
zygoma; the second is continued forwards in the form of a 
compressed and almost vertical plate, which serves to defend 
a vacuity connected with the nasal cavity. This vacuity is 
situated anterior to the orbit, and seems to hold the place of 
the lachrymal canal. The production forwards of the verti¬ 
cal plate converts the anterior outlet of the ant-orbital fora¬ 
men into a narrow slit. Connected with this narrow slit, 
(through which the infra-orbital nerve passes), there is another 
opening of a larger size, and the outlet of which is directed 
upwards. Through this upper opening passes a portion of 
the maseter muscle. The third division of the zygomatic 
process of the maxilla is continued upwards and inwards, ar¬ 
ticulates with the ant-orbital process, and completes the an¬ 
terior boundary of the orbit. The superior maxillary bone 
sends backwards a vertically compressed process almost im¬ 
mediately behind the intermaxillary suture. The zygomatic 
arch runs obliquely downwards and outwards from the ant- 
orbital process, and is recurved at the temporal portion. The 
glenoid cavity is of considerable extent in a longitudinal di¬ 
rection, and has a moderate transverse diameter. The pala^ 
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tine portions of the intermaxillary, maxillary, and palatine 
bones are all on the same plane, and the posterior margin of 
the latter is almost always situated behind the line of the pos¬ 
terior molars. The incisive foramina are large, and situated 
partially in the intermaxillary, and partly in the maxillary 
bones. There are two moderately large foramina in the pa- 
lato-maxillary suture. 

Lower jaw ,—^The coronoid process is usually large, and 
the condyloid elongated: the descending ramm approaches 
more or less to a quadrate form; the posterior lower angle is 
rounded, and the upper angle is acute. 



(a aaad 6) 0&CSW5. (c) (Jer&tZZtw {d) OerUllus Xndicus 

(<;} anterior part of the skull of Crieetits nmratus, (/) side view of the same. 

In t3ie fonn of the lower jaw the Muridm do not differ es¬ 
sentially from the preceding families, the skull however is of 


OBSEKVATIONS ON THE RODENTIA. 


277 


a more elongated form, and the facial portion is proportion¬ 
ately larger as compared with that devoted to the protection 
of the brain. One of the most striking characters observable 
in the crania of the Muridasy consists in the peculiar thin 
plate which is produced anteriorly from the zygomatic pro¬ 
cess of the masdlla. This thin plate (see a, fig. 34, and rf, 
fig. 35) is usually of considerable extent, and is sometimes 
nearly vertical (as in Gerlillus IndicuSy fig. 35, d), but is ge¬ 
nerally carried upwards and outwards from the p^ate, as in 
the common rat [Musdecwnanm), This plate is proportion¬ 
ately most extended in the species of Gerhillm just men¬ 
tioned, but in other species of the same genus it is very 
short; this is the case in Gerh, hrevicaudatus (fig. 35, c), 
Gerh. otarms^ Gerh. pygargusy &c.V In the hamster {Cri- 
cetus vulgaris) its outer surface is concave, and in Neotoma 
Floridana it is also concave, though in a less degree. Cri- 
cHus auratus^ (fig. 35, e and f) is remarkable for the nar¬ 
rowness of this process of the maxilla. In this animal it 
does not project so as to protect the opening beneath, which 
leads into the nasal cavity, as in nearly all the other species 
of th e Murid<B which I have examined. In Hydromys 
chrysogaster there is a still narrower loop of bone inclosing 
the ant-orbital forameriy which is larger than usual, and 
there is a remarkable angular process projecting from the low¬ 
er and anterior portion of this loop. 

The two animals just mentione'd [Cricetus auratus and 
Hydromys chrysogaster)y and the Rhizomys Smensis of Mr. 
Gray (which is the Nyctocleptes DeJcan of M. Temminck), 
constitute the only species of the present family, the skulls 
of which I have examined, in w^hich the thin plate arising 
from the maxilla above described is not produced anteriorly, 
as we find it in the rat. 

Judging from the figure of the skull of Nyctocleptes Dekan 
given by Temminck in his ‘Monographies,’ I feel but little 
doubt that this animal belongs to the present family; it offers 
however some marked exceptions to the general characters of 
the crania of the Mitridae: the most remarkable of these is the 
want of the thin plate of the maxilla just mentioned, and the 
absence of the vertical slit through which (in the genus Mtis) 

»See M. F. Cuvier’s ‘ Memoire sur les GerTjoises et les Gerbilles,’ pub¬ 
lished in the ‘ Transactions of the Zool. Society,’ vol. ii. pt. 2, pi. 25 & 2G. 

2 A beautiful new species of hamster, from Aleppo, recently described by 
me, and to which I have applied the above specific name, on‘account of its 
rich yellow colouring; the under parts of the body, however, are nearly 
white. The length, measured in a straight line, is inches, the ears are 
about i an inch long, and the tail is about the same length 

2 f3 
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the ant-orbital nerve passes. Here the ant-orbital foTwnien 
constitutes a tolerably large rounded opening, situated near 
the tipper surface of the skull, and also near the anterior an¬ 
gle of the orbit. The broad spherical condyle also removes 
this genus from the typical rats. In Mus BraziliensiSj how¬ 
ever, we may perceive an approach to this spherical form of 
the condyle. The great size and strength of the incisors in 
Nyctocleptes^ require a corresponding development of the 
temporal and maseter muscles; hence the great width of the 
temporal fosses^ and strength of the zygomatic arches, charac¬ 
ters which exist in a minor degree in the common hamster. 

The skulls of upwards of forty species of the family iliwn- 
d<B have been examined by me, and among these were crania 
of the following genera. Mus^ Gerhillm^ Fsarnmomysy Bei- 
throdouj HydromySf Cricettis, Sigmodon^ Neotoma^ Hapalotis 
and Rhizomys, 

The skull of the Mus giganteiis has been selected to exhi¬ 
bit the most common form observable in the present group, 
and the skulls of Psammoniys ohesus and Gerhillus hrevicau- 
datm have been drawn to show the approach made by these 
species to those of the preceding family (the Gerhoidca). It is 
not only in the general form of the skull, with its narrow and 
elongated nasal bones, that this affinity is evinced, but what 
’ I consider more important, in the form of the descending ra- 
imis of the lower jaw. In several of the specimens from 
which M. F. Cuvier’s figures of the GerhilU (in the memoir 
before referred to) were taken, it appears that this portion of 
the lower jaw was imperfect, but where this was not the case, 
they are all represented as having the upper posterior angle 
of the descending ramus acute and elongated, as in the <3er- 
hoidm. 

The principal difference between the Gerhaidm and the 
GerhilU consists in the size of the ant-orbital foramen^ but 
in either group this varies considerably, hence in all proba¬ 
bility the discovery of other species will render it necessarjr 
to merge the gerboas into the Muridae. I have thought it 
desirable however, for the purpose of drawing attention to 
the various modifications observable in the crania of these 
animals, to separate these sections, and also to separate the 
Myowidcs from the Muridm^ although in so doing I may give 
a name to groups which really are not distinct. 

The genus Psammomys of M. Ruppell is evidently an off¬ 
shoot (if I may so term it) of the GerhilU, A skull figured 
by M. F. Cuvier,* as Gerhillus ^—? very closely resem¬ 
bles that of 

^ See Transactions of the Zoological Society, vol. ii. pt. 2, pi. 26, fig. 1 & 2 
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I have also drawn one of the rami of the lower jaw of the 
common hamster, since it exhibits a modification of form 
which is important, especially to the investigator of fossil 
remains.^ The peculiarity in this jaw consists in the ramus 
being so curved that tlie angle is considerably raised above 
the line of the symphysis, this line being drawn backwards 
from the symphysis menti, and parallel with the crowns of 
the molar teeth, as represented by the dotted lines in the 
woodcut. If similar dotted lines be introduced in the figure 
of the lower jaw of the Mus giganteus^ it will be seen that in 
that animal the lower boundary.of the descending is in 
the same line as the lowest anterior portion of the jaw. In 
the Armcoli (which appear to constitute a sub-family of the 
great group Muridcs) the angle of the jaw, as in Cricetus^ is 
considerably raised, l3Ut excepting in these animals I am not 
acquainted with any rodents in which this is the case. 

( To he continued), 


Art. IV *.—Description of the Frontal Spine of a second species of 

Hybodus; fro7n the Wealden Clay, Isle of Wight By William 

Ogilbt, Esq., M.A., F.R.A.S., &c. &c. 

The beautiful fragment of the jaws of Hyhodus Delahecheiy 
discovered by Mr. Higgins, and described in the last number 
of the ^ Magazine of Natural History,’ whilst it throws a new 
and valuable light upon the stmcture and characters of that 
remarkable genus of extinct fishes, has enabled me to ascer¬ 
tain the nature of a small fossil which had been for some time 
in my possession, but of which neither myself, nor the scien¬ 
tific friends to whom I showed it, coidd imagine the origin or 
relations. It consists of the tri-fiircated base of a cranial 
spine, (fig. 37), or rather of the middle and one of the lateral 
processes, the corresponding process of the opposite side 

* Fossil remains of a species of this group are figured n the ‘ Nouveaux 
Memoires de la Societe Imperiale des Naturalistes de Moscou; see tome 
iii. tab. 20, fig. 6. 
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having been broten off, as well as a small portion of the spine 
itself; and comes very happily to illustrate some obscure 
points, which, from the manner in which the former specimeir 
IS imbedded in the lias, Mr. Charlesworth was obliged to leave 
doubtfixl. I found it myself in the wealden clay, at Sandown, 
Isle of Wight, between high and low water mark, partially 
exposed by the washing of the previous tide; and from the 
recently fractured surface, it was evident that the spine itself 
had been broken and washed off by the waves, only a short 
time before I found it. 

37 



(a) represents the specimen of the natural size, as seen from above. c and d) are enlarged 
views, the first of the under surface, the second of the upper, and the third as seen sideways, 
(e) is a view of the superior surface of Mr. Charlesworth’s specimen of JY. Ddahcd^ described 
m the last number of the Magazine, of the natural size, introduced for the stdco of comparison. 

The dimensions of this specimen are considerably smaller 
than those of the species figured and described by Mr. 
Charlesworth, its texture is more compact, and its gene¬ 
ral figure more symmetrical. The central process is com¬ 
paratively longer, and more regularly formed. It is of a 
brownish hora colour, smoolli and convex on the upper 
suiface;but with a shallow longitudinal depression below, 
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bordered on each side by a slightly elevated ridge, and sur¬ 
rounded in front by a partially raised margin, which has 
evidently given attachment to a powerful muscle for elevating 
and fixing the spine. The sjTnmetrical form and general out¬ 
line of this process, will be better understood from the accom¬ 
panying figures, than from any description however detailed. 
Of the lateral processes, the right alone remains; this is short¬ 
er and less symmetrical than that just described, more gra¬ 
dually rounded on the outer margin, coarse and open in its 
texture, and irregularly convex on the under surface. Its 
general direction forms an angle of about 45® with the cen¬ 
tral process; and the whole fossil bears a not imapt resem¬ 
blance to the foot of a minute tapir or rhinoceros. What 
may be called the heel, or junction of these three processes, 
is likewise irregularly convex, and forms a continuous curve, 
when viewed sideways, with the fragment of the spine itself. 
This, of which unfortunately a small portion alone remains, 
is of a very dense and compact structure internally, as may 
be seen by the newly-firactured surface, beautifiilly striated 
externally, and of large dimensions compared with the size 
of the whole fragment. This basal portion exhibits none 
of the enamel so apparent in the specimen described by Mr. 
Charlesworthbut it turns forward in the same direction, and 
appears to have pretty nearly the same general curvature. 

However similar the specimen at present under considera¬ 
tion may be to that described in the last number of the Ma¬ 
gazine, in its general form and characters, it is nevertheless 
very distinct in those minor traits which constitute specific 
differences; as might indeed be naturally expected from the 
geological position of the deposits in which they were respec¬ 
tively found. The bony base of the wealden species is not 
more than half the size of that from the lias, though the spine 
itself is equally large; the former, as already mentioned, is 
more symmetrical in form and closer in texture; and the la¬ 
teral processes, instead of standing out at right angles to the 
central, have a more forward direction, whilst all the process¬ 
es are longer and more slender. The following are some of 
tlie principal comparative dimensions of both. 

LIAS WEALDEN 
SPECIMEN. DITTO. 

Half distance between the tips of the lateral processes ... .85 in. .46 in. 
Distance from the heel to the point of the middle process 1.2 .87 

Breadth of the central part of the middle process .. .55 .28 

-marginal rim surrounding front of ditto .633 .34 

As respects the Hylodus Delahechei^ the tw'o latter mea¬ 
surements must be received with caution, as the specimen has 
been a little injured in this part by the process of clearing 
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away the surrounding lias; which may also account for its 
less symmetrical fonn, unpolished surface, and the absence of 
the marginal rim. The processes in both cases unquestiona¬ 
bly gave attachment to powerful moving muscles; the central 
serving to direct the spine forwards, the lateral to either side, 
and all to fix and steady it. From the more expanded direc¬ 
tion of the lateral processes, also, the spine of Ajhodm Dela- 
hechei must have been capable of a greater extent of motion 
firom side to side than that of the wealden species ; and the 
nature of die instrument itself shows that it must have been 
a powerful weapon of offence. The specimen here described 
farther proves that, like the horn of the rhinoceros, it was 
connected with the bones of the skull, only by muscles; but, 
unlike, that instrument, it must have possessed great powers 
of motion. M. Agassiz, is said to have a manuscript note of 
the only species of Hyhodus which has been hitherto disco¬ 
vered in the wealden formation. Whether the fragment here 
described may eventually prove to belong to that or a dif¬ 
ferent species, time must determine; but it is interesting to 
know that the character of the frontal spine, first discovered 
by Mr. Charlesworth, is not confined to the Hybodm Dela- 
hechei, but common to the whole genus; or at least to the 
males, as in the allied genus Chimoira. 


Art. V. —Letter addressed to the Editor by Henry Woods, Esq., 
F.L.S., &c., respecting the supposed Frontal Spine q/ Hybodus in 
the Bath Museum. 

' * 30, Henrietta St, Bath, 

May mk, 1839. 

My Dear Sir, 

A letter addressed by you to Mr. H. Jelly 
(who, I am sorry to state, has been for some time absent from 
Bath in consequence of ill health) having been handed over 
to me, I proceed to give you as good an answer as is in my 
power. 

Before the receipt of your letter to Mr, Jelly, I had search¬ 
ed over the Museum of our Institution for the specimen men¬ 
tioned by Mr. Lonsdale, and was fortunate enough to find it, 
or at least that which I consider to be it; and here you have 
the best drawing I can make, which I hope is precise enough 
for your purpose. It is of^he natural size, and, from some 
peculiarities, may indicate another species of Hyhodus: fig. 
88, a, is a lateral, and h a dorsal view of it The specimen 
measures inch in length, and of an inch in breadth 
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near the base, which is much mutilated. The apex is unfor¬ 
tunately broken off, but enough remains to show that, when 
perfect, it described a reversed curve at the end, as in fig. 38, 
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c. Another peculiarity is the harh^ or recurred hook, near 
the point—a, which, in your specimen, may have been broken 
otF. Unfortunately, no part of the tri-lobed bony base is at¬ 
tached to this specimen, which has been broken into four 
pieces. Two of the three firactures occurred before it was 
found \ and I think the curved form of the dorsal aspect is in 
a great measure owing to the edges of the fractured parts not 
being in exact juxta-position, the interstices being filled with 
clay. 

Two peculiarities, in addition to those above enumerated, 
I consider to be worthy of notice. One is a raised and ob¬ 
lique lateral line, as seen in fig. 38, a; and the other, a num¬ 
ber of nearly parallel strm or rxigcs on the dorsum^ which so 
nearly resemble those upon the palatal or dental bones of the 

Acrodus -, (vulgate Leeches of the quarrymen), that I 

cannot help thinking this is rather a palatal tlian a nasal ap¬ 
pendage, notwithstanding its extraordinary shape. Whether 
it may be identical with your specimen, or belong to some 
kindred species, or be altogether foreign to it, you must your¬ 
self judge; at any rate, it appears to me an object of interest, 
and you are perfectly welcome to make what use you please 
of this communication, which I can only regi’et is not more 
satisfactory both in figure and description.^ 

Yours very sincerely, 

H. Woon^. 

Editor of the Magazine of Natural History, * 


* The specimen was found in the lias at Weston, a village two miles west 
of Bath; and was presented, about twelve or thirteen years ago, to the Mu¬ 
seum of the Institution, by Jacob Wilkinson, Estp 
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Art.VI .—Catalogue of the Mahcostracous Crmtacea of South Da¬ 
wn. By Edward Mooiu?, M*D., F.LS., Secretary to the Ply¬ 
mouth Iiistitutioiu^ 

It would appear almost superfluous, after the labours of Mon¬ 
tagu and Leach, to attempt to take up the subject of the 
Malacostraca of Devonshire, as it constituted almost the 
chief field of their discoveries; neveiiheless, in pursuance of 
my original object, to attempt to collect as many illustrations 
of the Fauna of this county as circumstances will allow, I 
shall make no apology for endeavouring, ^‘haud passibus 
aequis,” to follow in their steps: with this view I have sought 
from all sources within my reach, to ascertain what species 
have already been noticed, so as, by arranging them in the 
following catalogue, to lay the foundation of a more perfect 
acquaintance with some of the natural productions of our 
coast. The existence of a very excellent collection in the 
Museum of the Plymouth Institution, for which we are prin¬ 
cipally indebted to Mr. Charles Prideaux, of Hatch Arundel, 
near Kingsbridge, together with the advantages which I ob¬ 
tain by a cori’espondence with him and with Mr. J. Couch,’ 
of Polperro, will, I hope, render my catalogue not unaccept¬ 
able to naturalists generally; and as I observe that Mr. Bell 
is shortly about to publish a work on British Malacontraca^ 
I am unwilling that in the county of Montagu and Leach the 
subject should appear to be altogether neglected, possessing 
as it does such remarkable advantages for the pursuit. Yet, 
after all, it must be confessed that my paper will aim at no 
higher pretensions than that of a Catalogue, as in most in¬ 
stances it is almost impossible to obtain information beyond 
the mere fact of the occurrence of many species, w^hich, living 
in deep water, all chance of obtaining any knowledge of their 
habits is precluded. In such cases, although I have been 
able to verify most of the observations of my predecessors, I 
have preferred letting the fact of existence stand in their 
names, merely referring to the works where their communica¬ 
tions are to be found. There are, however, some species 
which I have been unable to identify as Devon specimens, 
from an inability tp obtain access to works not procurable in 
this remote part of the scientific world; a deficiency, how¬ 
ever, the less to be regretted, as it will most probably be sup¬ 
plied’in Mr. Bell’s expected work on British Crabs, a publi- 

' We received the present catalogue from Dr, Moore in the month of Sep¬ 
tember, 1838; hut owing to the number of communica^ns in hand, we 
have been unable to give it earlier insertion,— Ed, 
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cation which will be highly acceptable to all naturalists in 
this quarter. 

In the following paper I have followed Cuvier’s ^ R^gne 
Animal,’ in which the Crustacea were arranged by Latredle. 

The class Crustacea in the ^R6gne Animal’ has two sec¬ 
tions, viz., Malicostraca and Entomostraca, 

The Malacostraca are composed of five Orders, viz., De- 
capoda, Stmtapoda^ Amphipoda^ Lmnodipoda^ and Isopoda. 

MALACOSTRACA with pedicnlated moveable eyes. 

Order I.— Crustacea Decapoda. These have the head close¬ 
ly united to the thorax^ both of which are inclosed in one 
entire shell or carapace, divided by lines into different re¬ 
gions, which indicate the places occupied by the principal 
interior organs; they have a vascular and nervous system; 
the lateral borders of the carapace fold down to protect the 
hranchi<B^ leaving an opening anteriorly for the passage of 
the water; the six jaw-feet are all of different forms, ap¬ 
plied to the mouth, divided into two branches, the exterior 
of which is like a small antenna ; the two anterior, and 
sometimes the four following feet are talon-shaped, the 
last articulation but one is dilated, compressed, and in the 
form of a hand. 

Family 1. Decapoda hrachyura, or short-tailed Decapods. 

Genus CANCER, 

Section 1. Pinnipedes or swimmers have the last feet with a 
flattened or fin-shaped articulation. 

Polybius, sub-genus. 

P. HemlowiL A fine specimen was obtained from the pilchard-nets at 
Banfliam, in deep water, by Mr. C. Prideaux, and is now in the col¬ 
lection of the Plymouth Institution. 

PoETUNUs, sub-genus. 

P. Harbour or Mary Crab. Common on our coast; three speci¬ 

mens are in the Museum of the Plymouth Institution. 

P, meBnas, (Carcinm^ Leach), Common shore Crab. Abundant 
P. corragatus. Dr,Leach says (‘Linn. Trans.* vol. xi.) “habitat in Bri¬ 
tannia rarissim^and afterwards states that the young was obtained 
in Plymouth Sound by Mr. C. Prideaux, who informs me that he pro¬ 
cured it by the trawl net My friend Mr, Couch, of Polperro, also 
states tl^t he has obtained one specimen in his neighbourhood, so that 
it may be considered as belonging to our coast, although but rarely 
found from its habit of frequenting the deep sea. 

"B. marmoretts. Frequently obtained at Torcross by Montagu; Edinb. 
Encycl. vol. vii. p. 391. We have four good specimens in our Muse¬ 
um, presented Iw Mr. C. Prideaux, 

P. depurator, the Flying Crab of fishermen. Not uncommon; we have 
two specimens, obtained by the trawl, from Mr. 0. Prideaux. 
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P, Ihuhm. One Plymoiith specimeu in our Museum, from Mr, C. Pri- 
tU'uux, l)y the trawl; others have been obtained by Montagu. 

P. muri/lmim* One sj)e(nnuni found at Torcross; (Leach, * Lin. Train’ 
voh xi., and Ediid). Ency. vii., p. 090). Mr. Prideaux tells me it was 
also obtained in Plymouth by Gibbs. 

1\ pmillm* Two Devon specimens in our Museum from Mr. 0 . Pri- 
deaux, 

PuATVONictios, sub-genus. 

T?,mriegatm^ {Pwtwnnus i)f Leach, whose designation is changed by 
Cuvier, from being ** trop rapprochee du mot Portme, dejst employee.” 
It is said to be very common on our sandy shores; (‘Linn. Trans.’ xi. 
314). Mr. Prideaux informs me it is found in Bigbury Bay. 

Section 2. Arcuata^ have the shell arched anteriorly, and 
all the feet pointed. 

Cancer, sub-genus, 

C. ^agurus^ Common Market Crab. Museum of the Plymouth Institu¬ 
tion. Large quantities of these are caught in crab-baskets along our 
coast, from Plymouth to Torbay, the majority of which are picked up 
by the passing steam boats, ana conveyed to Portsmouth and London 
for sale. 

C. perma^ Oliv., (Xantho Jionda^ Leach). Common in South Devon; 
we have several specimens. 

Pi RIME LA, sub-genus. 

P. dmiioidata. Rare; we have three specimens, sent by Mr. Prideaux 
from Bantham. Mr. Couch finds them in Cornwall, though rarely. 
Atelecychos, sub-genus. 

A. septerndmtat’us. Found frequently in Plymouth sound by Mr. Cranch, 
Edinb. Ency. vii. 430. A male and female are in our Museum, sent 
by Mr. Prideaux. 

Section 3. Quadrilateral having the carapace square or 
heart-shaped, with the front prolonged, inflected, and form¬ 
ing a sort of hood j tail of seven segments; eyes on thick 
pedicles. 

Pilumnus, sub-genusu 

F. hirtelm,. Obtained only in South Devon, Leaoh, Edinb. Ency. vii., 
391. It is rare here, we have only three specimens from Mr. C. Pri¬ 
deaux, obtained at Bantham. Mr, Couch states that in Cornwall they 
are frequently found in crab-pots at from 4 to 6 fathoms water. 

Gonoplax, subngenus. 

G. hispinosa. Abundant in Salcombe Bay (Montagu), and in Plymouth 
Sound (Leach, ‘Linn. Trans.’ xi.) We have four specimens, and there 
are others in the possession of different collectors in the town. 

Pinnotheres, sub-genus. 

P. mrians. One Devon specimen is in our Museum, found by Mr. Pri¬ 
deaux in a Cardium, The Fin. pisum (Mytilorum^ Latr.) appears to 
be lie female, (see ‘ Diet, des Sciences Nat,’ t. xxviii, 238), of which 
we have four specimens. 

P, neterum. Of this we have one Devon specimen. Mr, Prideaux has 
found them in oysters as well as Pirma; the Phi. phmee appears to be 
the same, and was found at Salcombe, Devon, by Montagu and Cranch, 
Edinb. Ency, vii. 431. 

P. (firancUi F). Kxngsbridge, Devon; Edin. Ency., vii, 430. 
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P. Modioli^ {Montagm). Edinb. Ency. 

P, LatreilUL ‘ Diet, des Sciences Nat.’ xxviii. 

Section 4. Orbiculata, liave the carapace rhomboidal or 
ovoid, always solid; eye-pedicles short ,* claws of unequal 
length in the males and females, longest in the former; third 
articulation of the exterior jaw-feet always an elongated tri¬ 
angle. 

CoBYSTBS, sub-genus. 

C. cassivelaunus, Pennant; {pmomtus, Herbst) Found on our sandy 
shores, and sometimes thrown up during storms. We have two males 
and two females in our Museum. 

Leucosia, (Ehalm^ Leach), sub-genus. 

L. Pennantii, We have three specimens, obtained by Mr. Prideaux at 
Salcombe. 

L. Cranchii. Two specimens in our collection, obtained in Plymouth 
Sound by Mr. Prideaux. 

L. BryeriL One specimen, obtained with the trawl at Plymouth, by Mr. 
Prideaux. 

Note. —^Ad hoc genus pertinent species indigense Cancer tuberosm^ Pen¬ 
nant, ‘ Brit. ZooL’ iv., et Van. tumefactus, Mont, ‘Lin.Trans.’ ix. (Leach, 

‘ Linn. Trans.’ xi.) 

Section 5. Trigonia, have the carapace triangular, pointed 
anteriorly, and generally irregular and rough; claws, espe¬ 
cially of the males, always large and elongated, the last arti¬ 
culation of the exterior jaw-feet always nearly square, or 
hexagonal: segments of the tail seven or less: many of them 
are called sea-spiders.” 

Parthenope, (Eurynome, Leach), sub-genus. 

P. aspera. We have eight specimens of this crab, all young, sent by Mr. 
Prideaux from Bantham; who has also obtained them by the trawl in 
Plymouth Sound. 

Pisa, sub-genus. 

P. Gihlsii. First found in Devon by Montagu, ‘Linn. Tmns.’ vol. xi. 
Five specimens in our Museum were obtained at Plymouth and Ban¬ 
tham by Mr. Prideaux; they have also been found by Mr. Couch at 
Polperro, Cornwall. 

P, Tetraodon, {Blastm, Leach). One specimen sent by Mr. Prideaux, 
who informs me that it was also found by Dr. Leach at Teignmouth. 
Maia, sub-genus. 

M. squinado, Thombaok or King Crab; Corwich Crab, (Cornwall); Spi¬ 
der Crab of the Plymouth fishermen. We have several specimens; it 
is common here, and is occasionally eaten, though its forbidding aspect 
prevents its geneiul use. It is always destroy^ when caught, as 
fishermen imagine it deters the edible crab from entering the crab-pots. 

Hyas, suh-genus. 

H. araneus. Three specimens in our Museum from Plymouth Sound, 
obtained by the trawl. 

H. ooarctatus, Plymouth Sound and Salcombe; Leach, ‘Linn. Trans.’ 
xi., 239. 
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iNAoriim, fluT>-geniis. 

I. DmHtmm, P'cmnd in deep water at the mouths of rivers. We have 
throe s])ecimens from Salcomhe; Mr. Pridcaux. 

I. dorhptrhm, Disoovered hy Dr. I^each among some of the preceding 
species from Kingshridgo estuary. Mr. Oouch says it is common in 
Com wall. 

I. ImHorh/nchm^ (Leach, *Mal. Brit.’) We have two specimens from 
Mr. Pridoaux, taken in Bighury Bay. 

Aohjeu.s, suh-genus. 

A. Cmnchii^ (Leach, * Mai, Brit’ 22). Found, though rarely, in Devon 
and Cornwall. 

S'nsNoiiHVNCHUS) {Maoro^mtUa^ Leach), sub-genus. 

tetmirostm. Plymouth Sound. We have four Devon specimens; it 
is also common in Cornwall, according to Mr. Couch. 

Family 2. Decupoda macroura^ or long-tailed Decapods. 

Genus ASTACUS. 

Section 1. Ammala^ have two or four hind feet, always 
smaller than those which precede them; the under part of the 
tail never displays more than four pairs of appendices or false 
feet, the lateral fins at the end of the tail do not form, with 
the last segment, a fan-shaped extremity. 

Pao^kus, suh-gemis. 

P. StTuhlomjx ,• {Cancer Bemhardus^ Linn.); Hermit or Soldier Crab.—> 
Common on our coast. We have several small specimens correspond¬ 
ing to the description of Pag. araneiformvf, but which Dr. Leach con¬ 
siders to be the young of tlie former. Mr. Prideaux tells me that he 
found two diderent species on this coast, one of which has been named 
after him hy Dr. Leach. 

P, PrideamiarmSy Leach, ‘ Diet, des Sciences Nat.’ tome xxviii. 

Section 2, Locust(3s^ have only four pairs of false feet, the 
posterior extremity of the fin forming me tail is always more 
membranous than the rest; all the feet are nearly alike, and 
pointed at the end; the thoraix^iB almost square, without any 
lance-shaped prolongation. 

SevLtAExis, suh-genus. 

S, tridentatus. In the collection of Mr. Comyns, of Dawlish, Edin. Eu. 
vii. 397; hut I am doubtful if it is a Devonshire specimen. 
Pautiurus, sub-genus. 

P. gwfdncormy (Fab.); Thorny Lobster, or Sea Cray-Fish. This spe¬ 
cies is sold in our markets under the name of “Crawfish.” It is very 
common : we have one specimen in the Museum. 

Section 3. Astacini^ are distinguished from the preceding 
by the form of the two anterior feet, which terminate by a di- 
dactylous hand; the extremity of the tail is fan-shaped; the 
thorax is narrow in front and the forehead more or less pointed. 
Galathjba, sub-genus, 

G. or(Leach); Plaited Lobster. Mr, C. Prideaux has 
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furnished us with two specimens from the estuary of Salcomhe. It is 
about 6 inches long. 

G, squamifera. Discovered by Montagu in South Devon, where it is not 
uncommon. We have four specimens, they are about 6 inches long. 
It is common in Cornwall, (Couch). 

G. mgosa, or Bamjia, Very rare *. Mr. Prideaux has only seen three spe¬ 
cimens, which were obtained by trawling in Plymouth Sound. 
PoRCELLANA, sub-genus. 

P. phtycheles. Found in Devon under stones, at low tides; Leach, Ed. 
Ency. vii. 398. We have four specimens. They are common also in 
Cornwall, says Mr. Couch. 

P. IiexamiSy {Pisidia^ Leach). Found on the roots of fact after storms. 
We have one Devon specimen. 

P. Leachii, Gray. I am not aware if this was found in Devonshire, al¬ 
though it is probable; it is common in Cornwall, (Couch). 

Megalopa, sub-genus. 

M. Montagtd, {Cancer rhomhoidalis, Mont.) Three lines long: found in 
Devonshire, Leach, ‘ Mai. Brit.’ 

M. armata, (Leach, * Diet, des Sciences Nat.’ tome xxviii). Found in 
Bigbury Bay, Prideaux. 

Gebia, sub-genus. 

G. stellata, {Cancer Astaeus stellatus, Mont.) Obtained from Salcombe 
estuary, in holes in the sand made by solens &c. It is very rare; w^e 
have one specimen from that locality, s 

G. deltaura. Found in similar situations as the last by Crunch and J. 
Sowerby Jun. Leach, ‘ Linn. Trans.’ vol. xi. 342. 

Callianassa, sub-genus. 

C. suhterranea, Found by Montagu in sand at Salcombe, hand valde 
infrequens,” Leach, ‘ Lnin. Trans.’ xi. 343. We have two specimens 
from Mr. Prideaux. 

Axius, sub-genus. 

A. sUrhynchus. Hare: specimens found at Sidmouth and Plymouth, 
Leach, ‘ Linn. Trans.’ xi. 343. Mr. Couch has seen it in Cornwall, 
and thinks its rarity may only arise from its retired habits. 

Astacus, sub-genus. 

A. marinusy the Lobster. Common. 

A.fluviatilis^ (Lat.), the river Crawfish. I am doubtful if this be com¬ 
mon in our rivers, as, on trying to procure specimens we are sure to 
have the Palinurus sent. We have, nowever, a good Devon specimen 
in our Museum, from Mr. Prideaux. 

A. Norvegievs, {Nephrops, Leach). Hare: we have two excellent Devon 
specimens in our Museum. 

Section 4. Carides, have the body arched and less solid 
than in the preceding; the front is always pointed, compress¬ 
ed, and toothed on its edges; antenn<B always advanced, la¬ 
teral ones very long, the exterior jaw-feet, being very long, 
resemble antenn<B ; one of the first pair of feet is often dou¬ 
bled on itself 5 the segments of the tail are dilated laterally; 
the exterior leaflet of Ae terminal fin always divided into two 
by a suture, the middle piece elongated and spinous above; 
the false feet, five pairs in number, axe long and foliaceous. 
PENiBus, suh-genus. 

P. tri^caim (Leach, ‘ Mai. Brit’ 42) of our coast is a local variety of the 

Vol. III.—^No. 30. n. s. 2 g 
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Pm. mlcatm of Olivier according to Cuvier, ^H^gne Animal,’ iv. 92. 
Orangon, sub-species. 

C. mlgaris, Shrimp. Common on our coast. 

C. spinosus^ (Pontopkilns, Leach, Egeon loricatus^ Risso). Obtained in 
Plymouth Sound by Mr. C. Prideaux. Mr. Couch says it is li inch 
long, with the carapace covered with spines in regular rows, and the 
chejce singularly formed: he has only seen one specimen, which was 
taien from the stomach of a fish. 

Processa, sub-genus. 

P. camliculata^ {Nika, Leach). Found at Torcross by Montagu. 
JSiPPOLYTE, sub-genus. 

H. mrians. Rocky shores of Devon, plentiful; Leach, ‘ Mai. Brit.’ 

H. inemzs. “ Habitat cum praecedente; Leach, ‘ lin. Trans.’ xi* 347. 
Taken by dredging at Torcross; ‘ linn. Trans.’ ix. 

H. Prideawsiam. Devon coast; Leach, ‘Mai. Brit.’ 

H. Moorii, Plymouth. Named by Leach after a friend and cotempo- 
rary of his at Plymouth.* 

H. Cranchii, Found in the crab-pots here and in Cornwall, 

Pandalus, sub-genus, 

P, annulicomis, C oast of Devon, common, particularly in summer, when 
they yield a greater supply than the true shrimp. Museum of the Ply¬ 
mouth Institution. 

Pal^emon, sub-genus. 

P. serraius, (Pal Squilla of Latreille), Prawn. Devon coast; Leach, 
‘Linn. Trans.’ xi. 343. They are not very common at Plymouth.— 
Museum of the Plymouth Institution. 

P. Squilla. “ Habitat cum praecedente in Danmonia australi vulgat^ 
Leach, ubi supra. 

P. varians. “ Habitat in Danmonia ; ” Leach, ‘ Linn, Trans.’ xi, 
Athanas, sub-genus. 

A. nitescens. Found in South Devon by Montagu; Leach, ‘ Edin. Enc.’ 
vii. 401. 

Section 5. Schizojpoda^ have the feet void of pincers, slen¬ 
der, and in form of lashes, exclusively adapted for swimming; 
the om are placed between them, and not under the tail; eye- 
pedicles very short; the jfiront is pointed or beaked, the shell 
is thin, and the tail ends in a fin, as usual. 

Mysis, sub-genus. 

M.mnvlosus, (Pranrim flexuom of Leach, ‘ Edin. Enoy.’ vii, 401; and 
CStncer multipes, Montagu, ‘Linn. Trans.’ ix.) Mr. Couch states that 
this has been named the “ Opossum Shrimp,” from carrying its om and 
young under the thorax, but that he has reason to think it is the male 
only which does this, in a similar manner to the Syngmthi. It is com^ 
pon in Cornwall as well as here, and migrates regularly into fresh 
water. 

M. {Cancer scorpionides of Montagu; JDiastylis of Say. See ‘ Diet, 
des Sciences Nat’tome xxviii. 337). 

Ne BALIA, sub-genus. 

N. IlerhsUi^ Placed here by some, this species has been, removed by Cu¬ 
vier into OtdLZt Branchiopoda. It is common both in 

Devon and Cornwall. 
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Order II.— Crustacea Stomapoda. These have their bran- 
cM(b exposed and adherent to five pairs of appendices, situ¬ 
ated under the abdomen (the tail); their shell is divided into 
two parts, the anterior of which carries the eyes and interme¬ 
diate antenncd^ or forms the head, without bearing the jaw- 
feet ; these organs, as well as the four anterior feet often ap¬ 
proximate the mouth in two converging lines; hence the 
name Stomapoda, 

Family 1. Unipeltata^ single-shelled Stomapods. 

Genus SQUILL A, 

SauiLLA, sub-genus. 

S. DesmarestiL We have a good specimen in our Museum from Jemey, 
Mr. Couch has found it also at Folperro, which, being very near us, I 
have no doubt that future investigation will find it on our coast. 

MALACOSTRACA with sessile, immoveable eyes. 

Order III.— Crustacea Ampliipoda are the only Malacos- 
traca of this division, whose mandibles are provided with a 
palpus, or whose sub-caudal appendages resemble false or fin 
feet, by their cilia, &c.; in the following orders these parts 
are laniinm or scales; these cilia or hairs appear to consti¬ 
tute their branchice ; many have vescicular pouches between 
their feet, the use of which is imknown; the antemics, mostly 
four in number, are advanced, terminating in a point; body 
compressed and cun’'ed posteriorly; appendages of the tail 
resemble small articulated stylets; most of them swim and 
leap with facility, always on one side. 

Genus GAMMARUS, 

Section 1. Those v^ith fourteen feet, all ending in a hook 
or point. 

Division 1. Uroptera^ 

Hyperia, sub-genus. 

H. (Cmcer Garnmarm mmoculotdes, Mont * Linn, Trans,’ xi.) 
Phrosine, sub-^enus. 

P, (Otn- Gawi. Mont‘Linn. Trans.’xi.) Plymouth Mu¬ 

seum. 

Division 2. GammariruB, 

loNE, sub-genus. 

I. ikoracica, {Oniscus tJioraeicm, Mont. ‘ Linn. Trans.’ ix.) found on the 
Callmiassa suhterraneaf ‘ Edinb. Enc.’ vii. 406, 

Orchestia, sub-genus. 

0. littorea^ (Can. Gam. lUtoreus^ Mont ‘ Linn. Trans.’ ix.) Plymouth 
Museum. 
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Talitrus, sub-^enus. 

T. locusta^ {Can. Gam. saltatoryMout. lanii. Trans.’ ix.), Sandbopper. 
The Tal. littoralis of ‘Edin. Ency.’vii. 402. is the female j see ‘ Linn. 
Trans.’ xi. 356. Plymouth Museum. 

G-ammarus, sub-genus. 

G. aquaticm^ {pilex of ‘ Edin. Ency.’ vii. 402). In fresh water and ri¬ 
vulets, Leacn, ‘ Linn. Trans.’ xi. 359, 

G. mmnm. In the sea, South Devon; Leach, ‘ Linn. Trans,’ xi. 

G. locmta. In tide pools; Mont. ‘Linn. Trans.’ ix. 

G. obtusatus, (Mont. ‘ Linn. Trans.’ ix.) 

Mehta, sub-genus. 

M. pahnata. Under stones on the shore at Plymouth; Leach, * Ed. En. 
vii. 403. 

MiERA, sub-genus. 

M. grossirmna, {Can. Gam. grossimanus). In tide pools; Mont, ‘ Linn. 
Trans.’ ix. 

Ampithoe, sub-genus. 

A. ruhiicata. Rare; Mont. ‘ Linn. Trans.’ ix. 

Pherusa, sub-genus. 

V.fueicola. On/ttci, South Devon; Leach, ‘Linn. Trans.’ xi. 
DeXamine, sub-genus, 

D. spinosa. At Torcross; Mont, and Leach, ‘ Linn. Trans.’ xi. 
Leucothoe, sub-genus. 

L. articulosa, Devon; Mont. ‘ Linn. Trans.’ vii. 

PoDocERus, sub-genus. 

P. variegatits. Oufuci and corallines; Leach, * Ed. Ency.’ vii. 433. 
Jassa, sub-genus. 

J. pulckeila. On fuci; Leach, ‘ Linn. Trans.’ xi. 361. 

J. {Gam. falcatvs^ Mont.); Leach, ‘ Linn. Trans.’ xi. 

Section 2. Heteropa^ -with fourteen feet, of which the fom* 
last only are adapted for swimming. 

Apsendes, sub-genus. 

A, Talpa^ {Can. Gam. Talpa, Mont. ‘ Linn. Trans.’ ix). 

Section 3. Decempedes, those having ten feet. 

Ancens, sub-genus. 

A. rrmxillaris^ {Gnatkea, Leach; Can, imxillaris, Mont. *Linn. Tr.’ vii.) 
Pranzia, sub-genus. 

P, caruleata, {Oniseus, Mont. ‘ Linn. Trans.’ xi. 


Order IV.— Ltemodipoda, present no distinct hranchiee at 
the posterior extremit 7 of the body, have scarcely any tail, 
the last two feet being inserted at this end; and they are the 
mlj Malacostraca in which the two anterior feet form a por¬ 
tion, of lie head; their body is linear, composed of eight or 
nine articnlations; feet terminated by a strong hook. lie 
j^males carry their ova under the second or third segments of 
' the hoidyj in a pouch formed of approximated scales. 
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Genus CYAMtfS. 

Leptombra, sub-genus, 

L. {Proto, Leach; Can. Gam. pedatus, Mont. ^ Linn. Trans.* xi.) 

Caprella, sub-genus. 

C.phasina, Lamarck, {Cancer pJiasma, Mont. ‘ Linn. Trans.* vii.) 
O.penantis. Devon; Leacb, ‘ Edin. Encyc.* vii. 404. 

C. acanthifera. Ditto. 

Order V. — Isopoda, want palpi to their mandibles; feet 
always fourteen in number, unguiculated, and without vesci- 
cular appendages at the base; under part of tail furnished 
with le^ets or vescicular pouches, the two exterior usually 
covering the others; body generally flattened; the females 
carry their ova under the breast; the young are bom with the 
form and parts proper to their species, and only change the 
skin while growing. 


Genus ONISCUS. 

Section 1. Epicarides. 

Bopyrus, sub-genus. 

B. crangomin, {Oniscus squillorum, ‘ Mont. Linn. Trans.* ix.) 

Section 2. Cymotlioadeis. 

Rocinela, sub-genus. 

R. Danmoniensis, Plymouth Sound; Leach, ‘ Diet, des Sci. Nat.* xii. 
CoNiLERA, sub-genus. 

C. Montagui. Salcombe estuary; Leach, ditto. 

Eurydice, sub-genus. 

E. pulchra. Santham, mlgatissime; Leach, 

Limnoria, sub-genus. 

L. terebrans. I have shown this to he too common at Plymoutli j see 
‘ Mag. Nat. Hist’ vol. ii., New Series, p. 206. 

Section 3. Sphcsromides. 

SphjERoma, sub-genus. 

S. serrata. Devon; Leach, ‘ Linn. Trans.* xi. 368. 

S. Prideauxiana. Leach, *Dict. des Sci. Nat.* xii. 

S. Tugicauda. Wierhead on the Tamar; Leach, ‘ Ed. En.* vii. 405. 
NiESA, sub-genus. 

N. hidentata. Leach, ‘ Ed. En.* vii. 405. 

N. hirsuta, {Campecopea, Leach). Devon; Mont. ‘ Linn. Tmns.* vu. 
Cymodocea, sub-genus. 

C. truncata. Onfuei, rare; ‘ Ed. Ency.’ vii. 433. 

C. emarginata. Mount Edgecumbe; Leach, ‘ Diet, des Sci. Nat.’ xii. 
Dynamene, sub-genus. 

D. Montagui, Leach, ‘ Diet des Sci. Nat.* xii. 

Anthura, suh-genus. 

A. gracilis, {Oniscus, Mont ‘ linn. Trans.* ix.) Veiy rare. 
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Section 4. Idoteides, 

Idotea, sub-genus. 

I. erUoimn^ (Oniscus marinus, Penn.) Plentiful; ‘Ed. Enc.’ vii, 404. 
Stenosoma, sub-genus. 

S. acuminatum, “ Semel obvium,” Leacb, ‘ Mem. Wem. Soc.* ii. 
Section 5. Asellotes. 

Asellus, sub-genus. 

A. vulgaris^ (Onisms, Linn.) Ditches and wells; ‘ Diet. Sci. Nat.’ v. 
Oniscoda, sub-genus. 

O. (Janira, Leach) rmculosa. Devon coast, rare; ‘ Mem. Wem. Soc.’ ii. 
J^RA, sub-genus. 

J. albifrons. Very common; Leach, ‘ Ed. En.’ vii. 434. 

Section 6. Cloporiides. 

Ltgia, sub-genus, 

L. oceanica^ (et scopulorum), Eocks, Devon. Museum of the Plymouth 
Institution. 

Oniscus, sub-genus. 

O. Wood-louse. Common. 

PoRCELLio, sub-genus. 

P. IcBvis. Devon, rare; Leach, ‘ Edinb. Enc.’ vii. 406. 

Armadillo, sub-genus. 

A. vulgaris^ {Oniscus^ Linn.) Roots of trees and rocks; Leach, ‘ Edinb. 
Encycl.’ vii. 406. 

Plymouth^ Aug. 28^^, 1838. 


Art* vii.— On the Anatomy of the Lamellihranchiate Conchiferous 
Anmals. By Robert Garner, Esq., F.L.S. 

(Continued from Page V7\). 

EXCRETORY SYSTEM. 

The veins of the mantle are large and numerous, and are, 
when shown by injection, curiously and regularly disposed. 
These veins probably furnish the calcareous matter, which 
exudes, and forms the shell. They often contain carbonate 
of lime, which, examined by the microscope, is seen to be in 
the form of minute spicula. At some periods the blood con¬ 
tains more of this matter than at others; thus in the fresh¬ 
water muscle anatomists have been puzzled to account for 
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:;he appearance, at certain times, of a gi’eyish matter difiused 
3ver the whole body, and entering into all the tissues. We 
know that the shell is more enlarged at some periods than at 
others, and this accumulation may precede the deposition, as 
% provision for its accomplishment; or it may be for the pur¬ 
pose of being thrown off by the excretory organs, as it is in 
the veins which surround them that the accumulation princi^ 
pally takes place. The grey matter is certainly composed of 
[jarbonate of lime. 

The excretory organs throw off mucus and colouring mat¬ 
ter, as well as carbonate of lime. The latter is often found 
within them in concretions of a crystalline appearance, and 
of an orange, pink, or purple colour. The situation of these 
organs has been described above. In all molluscous animals 
they are between the l>Tanclvi<B and veins returning from the 
body. In the Pecte^i^ a minute orifice leads directly on each 
side into them. The oviducts likewise enter them. Above 
each excretory sac leads into a single hansverse cavity under 
the ‘pericardium. In the XJnio &c., an orifice, close to that 
of the oviduct, leads into a large cavity of the mantle, under 
the pericardium, into which the secreting organ opens by an 
internal orifice. Boj anus was not aware of this internal open¬ 
ing, or he probably would not have considered these organs 
to be lungs. The external orifice is seen to open at the an¬ 
terior angle formed by the foot and the hranchitB, The ovi¬ 
duct is also distinct from the sac in Modiola, Mytilus, Lithe* 
domus, &c., whilst in Tellina, Cardium, Mactra, Pholas, 
Mya, and most others, the ova are discharged into the secret¬ 
ing organs. Generally the secreting orifice is near the pos¬ 
terior muscle, and the oviduct more anterior. The former is 
often minute and difficult to find, and in the oyster it is ab¬ 
sent altogether, and there is little trace of the excretory or¬ 
gans themselves: here we may conclude, from the great 
quantity of calcareous matter thrown off to the internal part 
of the valves, that the vessels have not become perfected into 
a gland, but, as is common in higher Mollwca, throw off from 
their extremities distributed to the mantle, the excretions, 
which, in a more perfect organization, are only got rid off by 
being secreted by a glandular organ, and thrown out by an 
excreting orifice. Swammerdam * considered these organs to 
be concenaed in the formation of the shell, as did Poli, who 
terms them the testaceous msceraP Blainville, in his re¬ 
marks on the opinions of Bojanus regarding them, compares 
them to kidneys; and the author thinks he has said much to 

* Biblia Nature?, 
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coBfirm this opiaion; and that what happens in the higher 
animals with regard to the liver, as to its circulation, takes 
place here in these organs.* 

An intimate acquaintance with the anatomy of the Radiata 
and Mollusca^ will show that where there is a shell secreted, 
some part of the venous system goes to form a spongy organ 
or pair of organs, which communicate with the exterior, and 
secrete a calcareous matter, when the system is not unloaded 
at the periods of the formation of the shell. Thus, in the 
Stelleridesy below the calcareous disk, noticed on the dorsal 
surface, the veins of the viscera meet, and become conjoined 
with a brownish spongy substance, forming two organs which 
probably open without, through this disk or plate, and com¬ 
municate on the other hand with certain cansds in which the 
water circulates.^ The Tunicatay having but a trace of cal¬ 
careous parts, as has been described above, have only a ru¬ 
diment of the secreting organs. In the Gasteropoda^ a se¬ 
creting organ always exists when there is a shell. Tt has 
two systems of veins,—branches sent from the visceral 
veins, the ramifications of which form its tissue,—and others 
which enter the auricle from it. In the Patella it opens by 
the oviduct and rectum^ and is situated over the viscera; 
Blainville considers it to be the organ of respiration in these 
animals; it is here single. There are two in the Chiton; 
their orifices are between the branchial processes, not far from 
the openings of the oviducts. In Eolida and Tritonia^ na¬ 
ked genera destitute of a shell, the author does not find them. 
In the Doris there is a sac, as is described by Cuvier, open¬ 
ing near the anns^ which is probably the organ of secretion; 
and in some species of this animal, it may be seen that there 
is much calcareous matter in the dorsal tegument. In Bnl- 
Idea aperta there is a small shell, and also, though unnoticed 
by Cuvier, two small glands, situated on each side the mouth, 
of a greenish colour; their situation is perhaps so, from the 
disposition of these organs to connect themselves with the 
generative outlets, which, in part, are situated in this animal 

* Uric acid has been found in the excretory organ of the Gasteropoda^ 
Jacobson, ‘Joum. de Phys.’ t. 91; and in those of the LamellihranMata^ 
Treviranus, Zeitschrift, &o. 

® From this disk extends likewise, by the side of the dark spongy sub¬ 
stance, into the circular union of the canals, which run in the centre of the 
radiated rows of articulated pieces, a cylindrical calcareous part, itself arti¬ 
culated. The author considers this part to be analogous to the stem of the 
P&iaaxirinus^ but become internal by the formation of the dorsal integu¬ 
ment. The disk appeal s to be the base of the pedicle, fixed in Pentaerinm. 
The can^s are analogous to those for which we see the perforations in the 
fossil remains. 
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by the mouth. In the Helix^ Buccinmn^ and all the Gaster¬ 
opoda in which the shell is developed, the excretory organ 
(the mucous sac of authors) is large, and its circulation is as 
described above. It opens in these by a canal near the anus^ 
or directly by a wide opening into die respiratory sac. In 
the last case, which is general in the branchiated spiral Gas- 
teropoda^ it is not unreasonable to suppose that the animal, 
by means of it, can occasionally respire air, as well as water; 
which last is the ordinary medium of the aeration of its blood. 

In the Cephalopoda two papillm open on each side below 
the rectum, leading into two cavities communicating toge¬ 
ther, through which the veins of the animal traverse. Tliese 
veins, particularly those from the viscera, are covered with 
glandular processes or appendages, which secrete matter, 
sometimes accumulating into considerable concretions, evi¬ 
dently formed of carbonate of lime. They also give out a 
mucous fluid. As has been shown by Cuvier, they commu¬ 
nicate internally with the veins, and air blown into the latter 
escapes from their secreting pores into the cavity in which 
they are found. The hepatic vein separately enters the cma 
before its bifurcation, and does not join the other visceral 
veins i and Cuvier notices that the latter enter the cava in a 
direction opposite to the flow of blood, and the orifices of the 
visceral and hepatic veins being near, the blood of one might 
be directed into the other. Is this an intermediate state of 
circulation between that in wbich the intestinal, ovarian, &c. 
blood goes to the liver, and that in which the hepatic, intesti¬ 
nal and ovarian blood all goes to the excretory organ? The 
bile-ducts likewise pass through this cavity, and are also fiir- 
nished with appendages, which probably secrete a similar 
matter to that formed by those of the veins.^ 

The excretory organs are more or less circumscribed. We 
see on their internal surface depressions, which might be mis¬ 
taken for the open orifices of vessels, and in some species air 
blown into these openings gains access into canals extending 
in the manner of vessels into the contiguous parts of the bo¬ 
dy, and which, from their connection with the water without, 
are perhaps analogous to the hydroferous canals in the Radi- 
uta. No molluscous animal has been shown to possess ab¬ 
sorbents; hence the necessity of the hard parts being external, 
and out of the circulation, as these animals have no means of 


* Cuvier supposes these processes to be for the purpose of absorbing fluids 
from the cavities in which they are found. But these cavities ai*e not shut 
sacs. Prof. Grant considers the processes on the ducts to be analogous to 
the pancreas, 

•2 H 
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providing for the gradual growth and change of an internal 
skeleton by the deposition and subtraction of its compound 
particles* 


CILIA. 

The hranclii(By tentacles, edges of the mantle, extremity of 
tlie foot, internal surface of the siphons, &c. are, in these ani¬ 
mals, more or less covered with ^ibratile cilia^ or setce, for the 
purpose of producing cuiTents in the water. In examining, 
under the microscope, the intestinal tube of the small British 
species of Chiton^ taken from the living animal, the author 
observed a peculiar motion on the external surface of its pos¬ 
terior part. This arises from the passage of the intestine 
through the secreting organs, which lie between the viscera 
and the foot. The same has been observed on the intestine 
of the Cephalopoda^^ which also passes through the secreting 
sac, and also on the appendages to the veins of those animals. 
The water appears to enter the secreting cavities from the 
existence of cilia. The existence of the curious appearance 
produced by the existence of the cilia^ was noticed by Mul¬ 
ler,* Heyde,^ Diquemare,^ Leuwenhoek,^ Lister,Baker,^ 
&c. By some of fliese, from the imperfection of their instru¬ 
ments, the appearance was attributed to the circulation.— 
RaspaiP has shov^m that many of the animalcules described 
by authors, are merely vibratile parts of higher animals ^ and 
many more instances of the same mistake might be given.— 
Dr. Sharpey® has shown that some of the higher Vertehrata 
are ciliated, as may be seen in the hrancHce of the tadpole. 
Swammerdam^ and Carus* in the embryo of the Paludina^ 
StiebeP and Hugi^ in that of the Lymnmiis^ Grant^ in that 
of the Buccinum^ and Leuwenhoek,'^ Home,^ and Cams® in 
that of the Lhiio^ have noticed a rotatoiy motion of the em¬ 
bryo in the ovum, evidently owing to the action of these cilia, 
though Cams does not attribute it to this cause, and Home 

* Professor Grant notices “a remarkable peristaltic action” of the glands 
of the Loligo. Jam. Journal, 1826. 

2 Hist. Vermium, &c, -Anatomia Mytuli. '^Ency. 'Keih, Actinia. 

® Arcana Naturae. s Exercit. Anatomie. ’'On the Microscope. 

®BulL Sciences Nat. 1827; Isis, 1829; and Ann. Sci. d’Ohservation, 1, 

^ Edin. Med. Sc Surg. Jonrn. 1830. In a paper read before the Linneaii 

Society, in 1834, the author lays claim to a few observations previously 
made by Dr. Shaipey, and recorded in the paper here referred to, in the 
Med. & Surg. Joum*., which the author had not seen. 

^ Bibel der Natur. ^Yon den .®usseren Lebensbedingungen, Sec. 1824. 

3 Arch, der Physiol, vol. ii. Isis, 1823. «Edin. Journ. 1828, 

® Arcan. Natur. ’ Croonian Lecture. »Neue Untersuchungen, &c. 1832 
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considered the rotation caused by the vibratile cilia in the 
ova of the Acephala to be caused by a species of Vibrio get¬ 
ting into the interior of the embryo, and feeding upon it.— 
The latter has given figures of this supposed animalcule in 
its different stages of growth, and his representation is merely 
that of a branchial process. The author of these pages has 
noticed that thehydroferous vessels of the Beroe^ and of other 
Radiatay are internally covered with cilia^ He has not been 
able to find them at all in any crustaceous or cirrhopodous 
animal; nor in the water-breathing lay'vm of insects. Dr. 
Sharpey observed them on the hrancliim of the Patella and 
Chiton^ and on those of the Annelidee, He was unable to 
see them in the Tunicata; but he might have done so by the 
aid of a more powerful lens, covering the meshes of the bran¬ 
chial cavity; they are remarkably small in these animals.— 
On the branchiiB of the Cephalopoda the author, though he 
has had every facility of investigation, has not found these 
organs, so general in water-breathing animals; if they exist 
there, they are particularly minute. They are present in the 
Actinm on the stomach and branchial cavity; and remarkable 
on the thread-like bodies dependant from the sides of the Act, 
plumosa. In the Annelides they are only partially found.— 
Their use being to excite currents in the water, they are, per¬ 
haps, only found when there is no muscular apparatus to an¬ 
swer that end. These cilia vary in size; sometimes, invi¬ 
sible with a lens ofof an inch focus, they may, occasion¬ 
ally, be discerned mth one of weak power, or even by the 
naked eye. 

The piercing or excavation of rocks, wood, &c., by tliese 
animals, has been the subject of some dispute, as to the mode 
in which it is performed; and from the ravages committed 
by them on shipping, &c., is a matter of interest. * Some 
writers, as Montague,Turton,^ and Osier,^ doubting the 
possibility of its being effected by the action of the extremi¬ 
ties of the valves, moved by the muscles of the animal, have 
supposed the secretion of a solvent fluid. Were the exist¬ 
ence of organs which might secrete it demonstrated, it is not 
probable that a fluid capable of dissolving so many different 
substances,—crocks of different compositions, wood, lava, ma¬ 
drepores, &c.,—:COuld be formed; or, if so, act on the sur¬ 
rounding bodies without injuring the shell of the animal.— 
Others, as Reaumur,^ Argenville,® &c. have believed that the 

^ Blondel, sur les Lithodomes, Mem. Acad. Sci. Par. t. i. Parsons, Phil. 
Trans, vol. 3cv. Rousset, sur les Tarets, 1733. Sellius, Hist. Tered. 1733 

®Linu. Trans. ^ Dictionary. ^ Phil. Traus. 1826. 

®Mem. Acad. Sciences, 1710, ®Id. loc. 1712. 
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rocks are bored when soft; hut this certainly, in many cases, 
cannot be the case.^ They who believe the phenomenon to 
be accomplished by the action of the valves, differ as to the 
way in which they suppose them to act; some thinking it is 
by a filing, others by a rotatory motion. All animals which 
have the power of exciting currents in the water, appear to 
be able to excavate the most solid materials when they are 
exposed to the action of such currents; thus other animals, 
besides the LamellihrancMata^ have such a power. The 
Patella^ for instance, when sticking to a rock of soft texture, 
forms a hole or pit, sometimes an inch in depth; and this it 
appears to do by the action of the streams of water, brought 
in by the circle of branchial processes, situated around the 
foot, a cast as it were of which may be seen on the floor of 
the cavity. This hole cannot be made by the shell, as it fits 
exactly in it, and is of a figure such as to allow of no rotation. 
The Hipponyoc^'^ another similar gasteropode, foims cavities 
in the Patella and other shells to which it adheres. In the 
piercing bivalves we always find the apices of the valves in a 
particular direction, being constantly superior when the bore 
is inclined; and it is certain there can be no rotation, as the 
cavity, in many instances, does not admit of it. The crypts 
of the Saxicava, for instance, are not circular; hence M. de 
Bellevue and Osier in this instance, suppose them to be formed 
by the action of the phosphoric acid secreted by the animal, 
and they suppose that genus to inhabit only rocks composed 
of carbonate of lime. But it may be asked, in opposition, 
how the valves of the animal themselves are preserved un¬ 
touched ? Neither is it true, as the author of this has con¬ 
vinced himself, that the Saxicava is found only in chalky and 
limestone rocks. The valves are often rounded their ex¬ 
tremity, or so thin and fragile as to be ill adapted for mecha¬ 
nical action. When, as in the Pholades, the anterior extre¬ 
mities appear more suited for such an effect, they, on inspec¬ 
tion, commonly present no appearance of having been worn 
by such an usage; on the contrary, their processes seem quite 
perfect, whilst the sides of the valves, from the sliding of the 
animal in its cell, are often nearly worn through. It appears 
then that the mechanical aj)paratus of the chfferent boring 
animals of this class is insufficient to account for their power 
of excavation; and we must attribute it principally to tile ac- 

' The history of the temple of Serapis at Pozzuoli has been brought for¬ 
ward on this point, by many authors. There can be no doubt that it has 
been inundated by the sea, at wliich time its pillars were bored as they arc 
now seen. See Lyell, Geology ;„and Stark, Brewster’s Edin. Jouru. vol, v 
*^Such specimens may be seen in the British Museum. 
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lion of the ciliated foot and tentacles causing a never-ceasing 
vortex at the inferior extremity of the cell* In some of these 
animals, too, the body is much produced, having the tube of 
its mantle garnished with its continuous hrancMm^ the cilia 
of which must give great force to the rushing column of wa¬ 
ter. If any species make use of its valves as adjutory, it 
would be the Teredo^ which attacks the hard planks of ships. 
On inspection, these certainly seem well adapted to act as 
fine rasps ; and though it has been said by Turton that they 
do not correspond with the bore, they perhaps are so used, 
aided however by the action of the water: here however, par¬ 
ticularly in the young animal, they are very fragile, and would 
break if used in a violent rotatory manner. It may be added 
that the author has foimd the Pholas conoides in timber, al¬ 
though its valves do not seem in the least adapted for such 
an action. According to Home,^ Hatchett foimd sawdust in 
the stomach of the Teredo, but it is questionable whether this 
was anything more than the ordinary pulp therein contained. 

Certain Annelides apparently possess this power of exca¬ 
vation. The rocks on our coast are pierced by a minute 
worm, probably of the genus JDiplotis of Montague. Its mouth 
does not seem adapted for such an action, and many, like the 
one just named, have their hranchiee, mouthy and tentacular 
appendages ciliated; but it remains for future investigation 
to decide whether this circumstance gives them the power 
which they possess. It appears to be from the action of Vor- 
ticell(B and other vibratile animalcules, that the erosion noti¬ 
ced in so many shells at tlie beaks, particularly the fiuviatile 
ones, takes place. At the beaks the lamince are softer, and 
more distant firom each other, so that they are more easily 
acted upon by destructive agents. We find the valves of the 
oyster, Pect€7i, Lutra^Ha, &c. perforated by small circular 
apertures externally, leading into internal cavities. Dr. Buck- 
land‘s showed this to depend upon the action of a zoophyte, 
which Professor Grants has particularly examined, and named 
Clionia celata. Dr. Buckland considers the holes to be form¬ 
ed by little borers, W’hich the polypes possess: these, how¬ 
ever do not exist, and the author believes the phenomenon to 
be caused by the action of the cilia of the animal.^ 

AH the LamelUbranchiata are inhabitants of the water, al¬ 
though some will live for months in a dry place, provided the 

* Lectures on Comparative Anatomy. 

* Rev. W. Coneybeare, on a remarkable class of organic impressions, Geol. 
Trans. 1814. ® Fleming, British Zoology. 

^ Many other animals, as some of the Cirrhopoda, Radiata, See. excavate 
the rocks without any apparent mechanical means. 
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evaporation of the water witliin their valves is prevented.— 
The Uniones and Anodontm will live a very long time in mud 
without the access of any other water than that contained in 
it ^ It has been said that salt water bivalves will live in fresh 
water, and vice versa, Freminviller^ states, that the Unio^ 
Anodontay and Cyclas^ ai'e found in the Gulf of Livonia, to¬ 
gether with the Tellina^ Venus, &c. Nilson ^ says the same 
of some part of the Norwegian shore. From the following 
experiments the reader will perhaps conclude that in these 
places there is an influx of both salt and fresh water. To as¬ 
certain whether respiration could go on, the habitat being so 
changed, the author took a portion of the hranchice of a Mac- 
tra, and placed it in fresh water for one minute ; the cilia, 
strongly in action befere the experiment, stopped in their vi¬ 
bration, and could not be restored by immersion in sea water. 
Five grains of common salt were added to an ounce of fresh 
water, and a portion of the hranchim placed in the solution, 
when the vibration ceased. In a solution of ten grains of 
common salt to an ounce of fresh water, the vibration was 
continued, as it was in a solution of twenty grains to the ounce. 
In a solution of thirty grains to the ounce, it went on for a 
time, but shortly stopped. After a portion of branchial mem¬ 
brane had been stopped in its action by momentary immersion 
in a strong brine, or in fresh water, it was restored by the se¬ 
cond solution of ten grains to the ounce; but a Mactra, of 
which the hranchlm were exposed for a longer period to the 
action of fresh water, did not recover itself, though directly 
afterwards retiuned to its native element. Seawater, or a 
solution of two grains of common salt to an ounce of frcvsh 
water, immediately stopped vibration in the Cyclas, and other 
fresh-water-breathing Mollusca, A minute quantity of car¬ 
bonate of soda added to fresh water, and a rather greater 
quantity dissolved in sea water, rendered them irrespirable. 
It would seem fi’om this, that although perhaps some of these 
animals may bear a slight change as to the freshness or salt¬ 
ness of the water, (and perhaps fiiose species inhabiting estu¬ 
aries do so more than others), yet this capacity must be very 
limited. Tlie Cardia, Mactrm, Amphidesmm, &c., found in 
marshes on the coasts, become diseased and die when the 
water becomes concentrated by evaporation, or when it loses 
its saltness by mixture with fresh. The Mytili found in fresh 
water docks, are probably fi*esh-water species brought from 

^ Beudant, siir la possibilite de faire vivre des Mollusques fluv. dans les 
eaux salees. Stari, Brewst. Edinb. Jour., iv. Adanson, Acad. Sci. 1780. 

^Jamieson’s Ediu. Journ. vol. iv. »Mollusca of Sweden. 
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foreign riyers, and which perhaps have survived their immer¬ 
sion in salt water during their voyage, by having kept their 
valves constantly closed; some species of Mytilus are known 
to inhabit fresh water. It appears certain, that in those rivers 
where the XJniones^ AnodontcB^ and Cyclades abound, they 
cease to be found where the water becomes salt. 

Having shown the fatal effect which would be produced by 
the concentration of the sea water on the brancliim of its bi- 
yalve inhabitants, it is worth enquiry how, in those animals 
which, on the retreat of the tides, are exposed to the desic¬ 
cative action of the sun and air, this concentration is prevent¬ 
ed. Those animals which have naked ciliated IrancMa^ have 
the power of reti*acting them into sheaths, when they, like 
many species of Doris^ frequent the bare rocks \ or, if this 
power of withdrawing them does not exist, as in other spe¬ 
cies of Doris^ the Tritonia^ JEolida^ &c., they take care to 
cover themselves with the wet Algce^ or to lurk in shady cre¬ 
vices. The Patella^ in hot days, sticks firmly to the rocks, 
so as to prevent the escape of the confined moisture. The 
Ascidi(B frequent pools among the rocks, which are not drain¬ 
ed at low water. The Actinim^ Lohularics^ &c., adhere to the 
dripping under-sm*face of the cliffs, or frequent shady places. 
The Polypifera either reside in deep water, or find a habitat 
where the stm does not reach them. Those LamellibrancM- 
ata which, like the common muscle, are exposed on the bare 
rocks to the action of the sun and air, have the valves fitting 
to each other most exactly, preventing all evaporation.— 
When the valves are open at any part, the animal either in¬ 
habits deep water, as many species of Pecten, or, when left 
dry by the ebb of the tide, has the powder of burrowdng in the 
mud or sand. The Gasteropoda also hide themselves from 
the sun, although their hranchicB are not much exposed.— 
Walking along the sandy beach, we see numerous holes lead¬ 
ing to the branchi(B of bivalve and other animals, which, by 
so boring, protect themselves from the effects of evaporation, 
and obtain a supply of water, loaded with nutrient matter. 

The phenomenon called animal phosphorescence’^ being, 
perhaps, peculiar to ciliated animals, the author has endea¬ 
voured to ascertain w'hether it may not be owing to the vi¬ 
bration of these cilia. In an Annelide^ perhaps the Nereis 
noctiluca of authors, which presents this phenomenon very 
beautifully, covering, in great numbers, the nets of the fisher¬ 
men when they are taken up from ihe sea, he found that the 
luminosity stopped when the action of the cilia ceased; that 
it was most vivid when they were most active; and that the 
tremulousness and unsteadiness, occasionally accompanying 
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the phosphorescence, appeared to correspond with an inter¬ 
ruption which sometimes took place in the vibration of the 
cilia. The author would infer from this that the two actions 
are concomitant, but he knows of no other proof that the one 
is the cause of the other. ^ 

( To he continued.) 


Art. VIII_ Letter on the f resent state of the Hon. Company s 

‘ Botanical ’ Garden at Calcutta, 

“ Quousque tandem ahutere patientia nostra?” 

Sir, 

Of the few scientific institutions in India, none 
is better and more generally known than the H. E. I. Com¬ 
pany’s botanical garden at Calcutta, the store-house in which 
the indefatigable industry of Dr. Roxburgh and Dr. Buchanan 
Hamilton accumulated the rich treasures of the Indian Flora, 
which, augmented by the present superintendent, were, a few 
years ago, through the liberality of the Hon. Coimt of Direc¬ 
tors, distributed all over Europe. While this unequalled mu¬ 
nificence has naturally attracted the interest of all botanists 
towards the noble establishment, still kept up with the same 
munificence in the East,—alas, few but actual visitors are 
aware of the rapid decline into which this garden has sunk! 

While the home and local governments evince the greatest 
anxiety to promote science and spread the light of knowledge 
over India,—^while, through their fostering care several scien¬ 
tific institutions have of late sprung up in India,—^it remains 
an enigma how one of the oldest and most useful institutions 
should have been allowed to sink to its present state, which 
hardly justifies the application of the epithet ‘^botanical” to 
the garden. 

The latter assertion may probably appear incredible, as it 
indeed appeared to the writer, although repeated assertions to 

* Borlase says, and the fishermen believe, that when this phosphorescence 
is vivid, it presages a storm. On the luminousness of the Molluseay see 
PEny, Hist. Nat; Reaumur, Mem. Acad. Sci. Par. 1723; and Marsigli, 
Act. Bon. vol. ii., &c. The observations of Beccaria &c. seem to prove that 
the light is not owing to any chemical principle, and that it exists in ex¬ 
actly such circumstances as the dlia would continue to vibrate under. 

When the cilia have their vibration stopped by any application, they are 
no loiter vitible. From this circumstance, Raspail concludes that their 
appearance is an occular deception, due to an emission or scintillation from 
the hranchias. 
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the same effect, have of late years, through the public press, 
circulated all over India. Several visits to the garden, paid 
with a view to ascertain its true state, have tended to confirm 
the truth of the statements concerning the Hon. Company’s 
^botanical’ establishment at Calcutta. 

On entering the garden the eye is struck with all the gran¬ 
deur of an Indian vegetation. As a pleasure-groimd, laid out 
in tolerably good taste, and kept in exemplary order by some 
hundred and fifty workmen,*—a more beautiful spot could 
hardly be found. But now,—^you stop before the nearest tree, 
and are desirous of ascertaining its name, its properties, its 
habitat,—you ask, of course, for a catalogue;—there exists 
no catalogue^ of the Hon. Company’s ^botanical’ garden!!! 

To some of the trees are tied little slips of bamboo, marked 
with Bengallee characters. If you happen to be a Bengallee 
scholar, you will wonder at what the wnier intended to ex¬ 
press, and after all you will be not a bit wiser than you would 
have been, had you never passed an examination in that lan¬ 
guage in Writers’ Buildings. You send for one of the ser- 
dar mallees” (native head gardeners), perhaps the only man 
upon the establishment who, with no small trouble, is able to 
decipher his own hand-writing, in which you, with no less 
trouble, may recognise—a Latin name—written and pronoun¬ 
ced in Bengallee !!! The poor native has, at any rate, com¬ 
plied with your wish; if you like, you may go a step farther, 
—ask for the properties or the habitat of the tree;—whether 
the information thus gained is calculated to be of any use, is 
another consideration. 

Suppose on your way to the gardens you have picked up a 
weed from the road-side; it is an old friend of yours, you have 
seen it a thousand times in the jungle, and you think you may 
now identify it in the ^botanical’ garden. If you happen to 
see it there, you think perhaps you may, without a catalogue, 
ascertain its name by referring to the herbarium;—^there is no 
herbariim in the Compamfs ^hotanicaV garden. If a man 
in India breaks a branch from a tree, and wants to know its 
name, he will be obliged to carry his specimen to Europe, and 
consult the herbarium of some museum or botanical gai*den; 
strange as this ntay appear, it is yet a melancholy truth. 

To find out the plan upon which this garden is arranged, 
amounts next to an impossibility; it would at least appear so 


*A by no means astonishing number, considering the vast area; only 
their hands might be employed in something better than keeping the weeds 
out of, and the gravel in, the walks. 

»It is hardly necessary to observe that Dr. Eoxhurgh published a catalogue. 
VoL. III.—No. 30. N. s. 2 1 
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by finding a Nipalcsc pine suironnded by trees indigenous to 
Bengal, or some inhabitants ot‘Malacca, so densely crowded, 
in such a ^ sable throng,’ as tliough it were the intention of 
die superintendent to try, on a large scale, with how' little 
free access of air vegetation may be carried on. Such heap¬ 
ing together, such disregard to geographical distribution, may 
perhaps pass by w'ay of experiment; whether the total absence 
of plots allotted to the Linnean aiTangement or the natural 
families, in a ^botanical’ garden, may pass under the same 
head, is another question: be this as it may, the botanical 
student will search in vain for either. 

This establishment, foiming a no small item in the Com¬ 
pany’s annual expenses, ought to prove of some little use to 
the public,—particularly now that Calcutta boasts a medical 
college for natives. How far the students can study Botany 
in a ‘botanicar gar-den, without cataloijue^herharium^artiji- 
cial or naiural arrangement^ is unnecessary to speculate upon; 
it would he a more desirable topic for speculation, to point 
out the most expedient manner in which this fallen, hut still 
noble institution, might, instead of proving, as it of late has 
done, a bar io science,—be restored to its original pinposo, 
which the liberality of its siippoilcrs and the public al largo 
have aright to expect; viz.,that of promoting science,—in 
short, diat of being a botanical garden. 


May^ 1839 , 


I remain, Sir, 

Your obedient servant, 
Philaletes. ‘ 


REVIEWS. 

Art. I. 1. The ColaypteriaCs Mamud; containhig the Lmnellioorm of A/w, 
ncBus and Fahricim. By Tub Rev. F. W. F K S F r S 

F^,S Vc ice «vo pp!l30.4i.l. Lou,Ion: II o’.I h;,; ” 

2 . ne Coko^msts 3rmual, mH th second; contahimi, the predneemis 
Land and Water B^tles of Umms and Fahridus. By tLetauio. 8vo. 
pp. 184, 4 col. pi. London: 1838. ^ 

The appearance of these works, together with the tmmci-ons memoirs 
mhhshed in our vanous journals and U-ausactions devoted to Natural 
Histoiy My prove the fact Aat scientific exotic Entomology, so long 
negkcted by English entomologists (if we except the venerttod names 
of I^by and Leach), is at length gaining a share of that attention 
which had been bestowed, almost exclusively, upon the insect produc- 

> Communicated to the Magazine with an authentic signature.-jiVl. 
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tions of our own island. It would cany us into too wide a field to spe¬ 
culate upon the advantages to he derived from such an extension of 
scientific research; but we cannot hut observe, that now that the prin¬ 
ciples of natural classification attract so much of the attention of the 
student of Zoology, the absui’dity of limiting our views to the produc¬ 
tions of a given spot has become more and more evident. Hence it is 
that we find Mr, MacLeay himself remarking, that if the natural sys¬ 
tem is ever discovered, it will assuredly be in the insect world, where, 
owing to the multitudes of species, the linkings of tlie great chain of 
nature will necessarily be most evident.” Whilst, however, we admit 
this in respect to the natural relations existing among the insect tribes 
themselves, there ai-e other, and certainly not less important, views of 
the subject to be obtained by the investigation of the species of particu¬ 
lar districts. A knowledge of the geographical distribution of insects, 
—^their internal and external anatomy,—and, above all, their relation 
with nature in general,—may be acquired or improved by the exami¬ 
nation even of local collections, properly studied. Who, for instance, 
is not awai-e of the emuient service rendered to Botany by Mr. Eobt. 
Brown’s work on tlie Flora of New Holland? We make these re¬ 
marks, being aware how many there are who either suppose that when 
they have amassed a large collection of animals, they have done all that 
is necessary for science; or who think, and even constantly assert in 
print, that the discovery of the natural system is, or ought to be, the 
ne plus ultra —^the ^^ultimus Jinis*' ('Annul. Javan. Pref.’) of their 
observations. 

We are glad to perceive, en passant, that the writer of the works 
now under notice has not confined his attention to the latter kind of 
investigations. This will appear evident from the following passage, 
written in answer to the objection that the lamellicom beetles (genus 
Scarabcsus, Limi.) ought not to be placed at the head of the beetle 
tribes.^ " There are sufficient reasons why the lamellicoms should pre¬ 
cede Cicindela or Cara bus. It is not.merely the simple structure of 
the stomach, it is not their vast bulk or strength (on which little stiess 
can be laid), but it is in the important functions they perfoim, it is in 
relation to the economical purposes of the human race, that they ought, 
to take precedence. They are of gi'eater utility to man than neai'ly all 
other groups, in checking the over-luxuriance of tropical vegetation; 
in reducing to powder the mightiest monarchs of the forest; in purify¬ 
ing the air by burying all that is noxious and disgusting, and, at the 
same time they give fertility to the land, by carrying to the roots of 
vegetation the richest of manures. As to numbers, both of genera and 
species, they gi*eady surpass the Cicindelidce or even the Carabi(l<s; 
and in the number of individuals of species, they appear amongst the most 
prolific of insects.’—(Pt. ii. Pref. p. viii). Without adopting the au* 
thor’s opinion, that the lamellicoms ai’e to be placed at the head of the 
insect tribes, we cannot but admit that these observations are founded 

* This was their position in the writings of Linnaeus and Fahricius, but 
the French authors placed the Cicindeles and Carabi at the head of the Co- 
leoptera from their more perfectly organized mouths. 
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upon an extended view of nature, although we are inclined to look at 
the subject in a still more general manner, and not to limit the qiies- 
tion, as Mr. Hope appears inclined to do, to the advantages they im¬ 
part to man. 

It is time, however, that we should give the reader some account of 
these works. Instead of adopting the course pursued by so many of 
our modem entomologists, of describing the new species contained in 
his magnificent collection, Mr. Hope has thought that it would confer 
more service upon science, were he to review the species of beetles de¬ 
scribed by Linnaeus and Fabricius, many of which, either from having 
been too concisely described, or from having some erroneous habitat 
given to them, have been either entirely overlooked, or greatly confused, 
by more recent writers. The attempt to rescue these species from obli¬ 
vion, and to place them in their true genera and subgenera, is worthy of 
great praise. The possession by the Linnean Society of the Linnean cabi¬ 
net, as well as of Sir Joseph Banks’s collections, described and labelled by 
Fabricius, an extensive correspondence with the chief continental wri¬ 
ters, and the possession of a very large collection, containing many 
authentic specimens, described by Fabricius, from the collections of 
Lee, Dniry, Francellon and others, have ceitainly placed the author iu 
a very favourable situation for such an undertaking, which has been 
attempted in the following manner. 

The first part commences with a table, containing a list of the Lin¬ 
nean Scarabm and Lucani, the true locality of each species, and its 
modem genus or subgeniis, each occupying a single line, as in the ta¬ 
ble of the lamellicoms of Olivier given by Mr. Hope in this Magazine 
for January last. This is succeeded by a series of observations on ma¬ 
ny of the species, where a change of habitat, genus, &;c. is required.— 
Then follows a similar table of the lamellicom beetles described by Fa¬ 
bricius, with similar observations upon the doubtful species. After this 
follow the descriptions of various new genera, the majority of which had 
been indicated and dissected by Mr. Klr^, whose collection and ma¬ 
nuscripts, now in the possession of the Entomological Society, have 
been resorted to. An appendix is given, containing additional notes 
and a revision of the family Goliathida. 

The second part commences with a table and rimilar observations 
upon the Linnean Cicindel^ and the Fabiician Cicindelidm ; then fol¬ 
low similar tables and observations on the Linnean and Fabrician Ca- 
rahi (Carabida Leach), and the Linnean and Fabrician aquatic beetles; 
the part terminating with descriptions of some new genera and species. 

As the various notes and observations are made iu the order in which 
the species occur in the works of Linnseus and Fabricius, it necessarily 
happens that much irregularity exists in the anungement of the great 
mass of information conveyed in these pages; for instance, amongst 
the remarks and annotations on the Linnean Cicindelidis,'* we find a 
tabular sketch, and a long dissertation upon the Carabideous family 
Mlaphrid(8f some of the species of which were considered by Linnseus 
Bs Cic^delis. Again, in the remarks upon the Fabrician Cieinde- 
lojdea, ’ we have a tabulai* list of all the modem genera of that group, 
with observations upon each genus j then follow the i*emaiks upon the 
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Fabrician species, including the descriptions, not only of new genera 
founded upon them, but also of completely new species.— We can¬ 
not but tMnk that if these remarks and annotations had exhibited 
more method, they would have possessed much more utility; the 
notes upon the species might have been restricted in their extent, in the 
same manner as those given upon the species of Olivier in this Maga¬ 
zine. The tabular views given of the modem groups of genera, might 
have formed a distinct part of the work, arranged according to their re¬ 
lations I and the descriptions of all the new genera and species ought 
to have been confined to a separate appendix. These, it is tme, are 
but points of editorial arrangement, and do not in the slightest degree 
militate against die value of the facts and observations themselves; but 
we must be allowed to enter our protest, as we perceive that Mr. Mac- 
Leay has also done, against the establishment of the mass of new fami¬ 
lies, terminating in idce^ into which the old Linnean geneiu are cut up 
by Mr. Hope and some recent French authors, as Messrs Laporte and 
Brulle, as well as by Mr. ICirby, in his American insects. The Cara- 
bid(B alone ai'e fonned into no less than forty of such families by Mr. 
Hope, without any table being given to show their classification or re¬ 
lations inter se. We must also object to the nomenclature of such 
groups. Thus whilst we have Meffacephalidae, Manticoridee, Cicin- 
delidcB, Agridaei, &c., formed from the feminine names Megacephala, 
&c., we find Clmhine, from die masculine Clodnius, AnthreAse, Le¬ 
hr adw &c. from the feminine Anthra &c. We do but repeat the opi¬ 
nion already expressed by us in this work, that the uniform termination 
in idw, first proposed by Mr. ICirby, ought to be retained for the groups 
equivalent with the genera of Linnaeus, and the families naturelles ” of 
Latreille. We would also suggest the advantage of the future parts, as 
well as the promised second edition, undergoing a more careful revision, 
as the present parts exhibit many proofs of great haste in their compo¬ 
sition. For instance, in p. 13 (part ii) Apteressa, Hope, is called both 
a genus and a subgenus; the same thing occurs with Apotojtioptems, 
(p. 48.) Graphipterus is called Graphiptera (p, 52); and numerous 
otlier lapsus calami might be pointed out. 


Art. II.— Eymmptera Britamica; Oxywa. Auctore A, H. Haliday.— 
Fascic. 1. pp. 16. London: H. Bailliere. 1839. 

The present brochure contains the commencement of a Monograph of 
the British Oxyurous Eymemptera, and includes the genus Proctth 
trupes, Lati\, of which nineteen species are described with great care. 
We know no one so well qualified for such a task as Mr. Haliday, and 
look forward with interest to the appearance of the succeeding/ascfrw/f 
of the work. 
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SHOUT COMMUNICATIONS. 

Breeding of the Crossbill in Gloucestershire .—On the 13th 
of this month (April) as I was passing by a plantation of 
larch and Scotch firs, the note of the crossbill attracted my 
attention, (having been fi-om home all the winter I had sup¬ 
posed that these birds had left), and on looking up, I observed 
an old bird, that appeared much disturbed at my presence,— 
Presently another bird flew into the same tree, which, finm 
its mottled plumage and difficult flight, I concluded was a 
young one. There was a nest at the spot from which this 
bird flew, and there appeared to be another bird in it. I left 
them for a short time, and, on returning, both the old birds 
were in the tree, and one of them was in the act of feeding 
the young bird, which fluttered its wings on being fed. 

Tlie next day I again visited the tree; the old birds fled 
on my approach, and not being ablfe to see the young bird, I 
concluded that it had either been enticed away by the parents, 
or that it was in the nest. On climbing up to the nest, how¬ 
ever, I found it deserted; it was placed in the fork of a Scotch 
fir, about 20 feet firom the ground, and 4 feet from the extre¬ 
mity of the branch. The exterior of the nest was composed 
of dead larch and spruce twigs, within which it was formed 
of dead grass, and some tender dry stalks of plants, rendered 
warm and compact with wool; and the whole was lined with 
horse-hair. 

The edge of the nest, on one side, wms completely plaster¬ 
ed over with the fmces of the young birds or bird, for I am 
inclined to think there was only one reared. I could not dis¬ 
cover, either in the nest or on the gi^ound, any remains of eggs. 
The nest had all the appearance of being just deserted: its 
diameter was inches, its depth 2 inches’within, and mea¬ 
sured 3 inches across the concavity. I have preserved it as 
a specimen. 

We have had the crossbills in considerable numbers for the 
last two years; they feed solely on the seeds of the larch, as 
those of the spruce fir do not come to perfection here. These 
birds have been accused of attacldng the apple-orchards in 
France; in 1837 that fruit was very abundant close to a plan¬ 
tation where they were constantly at work, and yet they never 
touched it. 

P.S.—I have again witnessed, the old bird feeding the 
young one.—J. Brown.—Cotswold Hills; Apnl^ 1839, 
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^ Breedmg of the Crossbill m Smrey. —I have been informed 
since I wi'ote to you, that two nests with eggs had been met 
with by the labourers in the Holt forest, but that they did not 
observe them until the trees in which they were placed had 
been felled, so that the eggs were broken. This was in Fe¬ 
bruary last,—confimatoiy of the very eai*ly nidification of 
this bird. I have been rather surprised at not finding a nest 
in the plantation here, although I have caused diligent search 
to be made, and the crossbills have been and still continue 
numeinus. I am disposed to ascribe this to the number of 
squirrels we have, whilst there are very few in the Holt, and 
they are gi'eat devom-ers of eggs. I think of proclaiming war 
against them very soon.— H, L. Long. — Hampton^ near Farn- 
ham^ Surrey; May ^nd, 1839. , 

Carnivorous propensity of the Sq^drrel. —In the able Mo¬ 
nograph on the genus Sciuriis which has appeared in the two 
last numbers of youi* valuable periodical, the author has neg¬ 
lected to notice the fact, that the squinol is occasionally a 
carnivorous animal. The same remark applies to all the 
works on Natural History which I have examined. That 
such however is the case, I have no hesitation in asserting, 
having observed the fact many times during the last three 
years. I believe 1 may add that the squirrel prefers animal 
food in a living state. 

I first observed the fact in the spring of 1836 ; when, hav¬ 
ing occasion to clean out the cage of some young kingfishers 
which I had bred up, I left them on the table in a room in 
which three half-grown squirrels were allowed to play. On 
my return, I found one of the squirrels busily employed in 
plucking the feathers from the head of one of the birds. The 
following day a young cuckoo was placed in the same situa¬ 
tion, when it was quickly attacked by a squiiTel, which seized 
it under the wing, where it was safe firom the blows aimed at 
it by the bird. In a few minutes the animal had eaten a 
great portion of the ribs of one side, so that the air inspired 
escaped from the wound; it had also eaten through the femur 
and muscles of the thigh. Shortly after the other squirrels 
joined the first, and partook of the remains of the unfortunate 
bird. I several times repeated this experiment, both with 
living and dead birds, and invariably found that the squirrels 
would forsake their vegetable food for the more agreeable ani¬ 
mal diet. 

I was then residing in the heart of Wiltshire, and on men¬ 
tioning the fact to the shepherds, who, by the bye, are ire- 
qiiently very keen observers of the habits of wild animals, I 



812 


DISTKIBUTION OF THE MAESHPIALIA. 


found that it was by no means uncommon for the squirrels to 
be seen in the act of devouring young birds, particularly in. 
the copses that intersect the bleak downs of Wiltshire. In¬ 
deed, one shepherd assured me, that one evening in autumn 
he observed a severe struggle between a wood-pigeon and a 
squirrel, among the branches of a tree, and that the latter prov ed 
victorious, and began devouring his victim. The fact appears 
strange, but I have no reason to doubt the veracity of my in¬ 
formant. I have bred upwards of a dozen squiiTels, taken 
when a few days old, and in nearly every case have obsen^ed 
the fact above mentioned.— Charles Coward. —1, Bridge Ter¬ 
race, Southwark; April ith, 1839. 

Distribution of the Marsufialia. —^The following para¬ 
graph, extracted from a volume that probably has not come 
under the notice of many naturalists, is especially interesting 
as illustrative of Mr. Swainson’s views of the distribution of 
marsupial animals. It contains, I believe, the first intimation 
that such a group is to be found among the feathered tribes. 
The author is a plain sailor, but evidently an observing man, 
and ignorant of frie importance of the information he conveys 
to us. 

King Penguin: “ They lay but one egg, which they carry 
in a pouch under their bellies, very similar to that in which 
kangaroos carry their young. In this pouch it remains dur¬ 
ing the period of incubation, which is about seven weeks.— 
Their flesh is not good for food, but we used to make use of 
their eggs, of which we robbed them, and this they would per¬ 
mit us to do, without making the least resistance, being so 
tame that we could catch them with our hands, or knock them 
down with a stick, whenever we felt disposed. When rob¬ 
bed of their egg, they would lay again. They commence lay¬ 
ing in November, and by depriving them of their eggs, they 
continue to lay till March.”.“ In the Crozet islands, be¬ 

tween 46° and 47° S., between 46° and 50° E.” 

‘Narrative of a "Voyage to the South Seas, and Shipwreck 
and Residence for two years on an Uninhabited Island; by 
Charles Medgett Goodridge.’ P.45. Exeter: 1838.— Jona¬ 
than Couch. — Polperro, April, 1839. 
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Art. I.— On the Relative Ages of the Tertiary Deposits commonly 
called '' Crag, ” in the Counties of Norfolk a 7 id Suffolk, By 
Charles Ltell, Esq., V.P.G.S. 

In the course of last year I visited several parts of the coun¬ 
ties of Norfolk and Suffolk, and examined the tertiary depo¬ 
sits there called “crag,” principally with a view" of satisfying 
myself respecting the following points:—^First, the direct su¬ 
perposition of the red to the coralline crag, as first pointed 
out in 1885, by Mr. Charlesworth; * Secondly, whether the 
remains of Mammalia were really imbedded in regular and 
undisturbed marine strata in the Norwich crag, as affirmed 
by die writer above mentioned; Thirdly, whether the propor¬ 
tion of recent shells, as compared with the extinct, was de¬ 
cidedly larger in the Norwich crag, so as to indicate a pos¬ 
teriority iu age relatively to the Suffolk crag. 

Red Crag of Suffolk overlies Coralline, —First, in regard 
to the superposition of the red to the coralline crag, I found 
this fact exhibited in distinct sections at Ramsholt and Tat- 
tingstone, as indicated by Mr. Charlesworth, and in quarries 
near Sudbum, to which I was directed by Mr. Bunbury, In 
both the former localities,—Tattingstone and Ramsholt,-r—the 
red crag rests on the denuded surface of the older or coralline 
deposit. 

At Sutton, near Woodbridge, in Suffolk, a large excavation 
has been made at the point of junction; and Mr. W. Colches¬ 
ter, a zealous collector of the fossils of these beds, had the 
kindness to cause an artificial section to be made, expressly 
to enable me to see more distinctly the manner of the jimc-- 

> London and Edinburgh Phil. Mag. August, 1835, p. 81, 

VoL. in.—No. 31. N. s, 2 k 
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tion of the two deposits, which is sufficiently remarkable.— 
The older or coralline mass is chiefly composed of commi¬ 
nuted shells and zoophytes, the calcareous sand thus con¬ 
stituted being divided by thin horizontal layers or flags of 
impure limestone, which however are not continuous. It is 
evident Aat the calcareous sand had acquired a certain de¬ 
gree of consistency at the bottom of the sea, before the red 
crag was thrown down, for it is seen to have been perforated 
by numerous Pholades, the tortuous holes of which descend 
six or eight feet below the top of the coralline crag, and still 
contain the shells of the Pholas, while the remainder of the 
cylindrical hollow has been filled with differently-coloured 
sand derived from the superincumbent deposit. There is also 
another proof of the inferior mass having obtained a certain 
degree of consolidation before it was denuded. The loose 
upper crag at Sutton does not rest everywhere on a level 
foundation of subjacent coralline crag, but abuts abruptly 
against a vertical wall or cliff of the older formation, as shown 
in the annexed diagram (fig. 39), This buried cliff, eight or 
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ten feet high, may be traced at Sutton, running in a direction 
N.E. and S.W., and in some spots maybe seen slightly over¬ 
hanging. In conseg^uence of this circumstance, a deceptive 
appearance of distinct alternations of red and coralline 
crag is often produced, when a vertical section, parallel to 
the line of junction, is laid open. Even where the buried 
precipice of coralline crag has not been perpendicular, but 
merely having a ve^ steep slope, an artificial cut at a high 
inclination may so intersect alternately the red and coralline 
crag, as to lead to the conclusion which I first entertained at 
Sutton, of a real intercalation of the two formations. Some 
of the apparent anomalies seen in like manner in the stratifi¬ 
cation of the red crag, may sometimes be ascribed to the de¬ 
position, on the steep sloping sides of submarine sand-banks, 
of new matter of a different colour and composition. When 
these are afterwards cut through in the steep slope of a sea- 
cliff, we occasionally see patches of the more modem bed 
adhering l^e plaster to the face of the older one. 

At Tattingstone, in Suffolk, the inferior or coralline crag 
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consists chiefly of greenish marl, with only a few stony beds* 
Here the number of corals is so small/ and the shells for the 
most part are so comminuted, that the distinctness of the in¬ 
ferior mass from the red crag is far less striking than on the 
nortib of the river Deben. I caused a pit about seven feet 
deep to be sunk in the yard at Tattingstone Hall fann, pierc¬ 
ing the lowest part there exposed of the coralline crag, 
through greenr marls, with intervening layers of flaggy lime¬ 
stone, two or three inches thick. At the bottom of this pit I 
found marl of the same character, containing a large Nucula, 
Venus ovatUy and some other shells; when lie workmen were 
stopped by the quantity of water which flowed in. One of 
the flaggy beds of limestone was almost of a brick red colour, 
and consisted chiefly of comminuted shells, like the green 
marl. 

Although the upper crag at the point of junction is here 
(at Tattingstone) very like the lower formation, yet we can 
recognise it by the presence of Fusus contrarius^ Turritella 
terehra^ and other shells which are wholly wanting in the 
lower bed. 

Fluvio-marine Crag of Southwold^ <§rc.—Before offering 
any general remarks upon the fossils of the coralline and red 
crag, I shall pass on to the consideration of the crag of Nor¬ 
wich, or ‘^mammaliferous crag” as it has been termed by Mr. 
Charlesworth, which is the principal object of this paper.— 
By examining this crag in the neighbourhood of Southwold 
and Norwich, I soon satisfied myself that instead of being of 
purely marine origin, like the deposits already alluded to, it 
is a fluvio-marine fonnation, containing eveiywhere an inter¬ 
mixture of land, fi-esh-water, and sea shells, with the bones of 
Mammalia and fish. I first examined this crag at Thorpe, 
near Aldborough, where it extends to the sea-coast. I did 
not observe its junction with the subjacent coralline crag, 
but was informed by Capt. Alexander that the latter crops 
out from beneath it upon the beach, where it is exposed for 
200 yards at low water, being there called the Thorpe rocks,” 
which are broken up for budding stone. Sizewell gap, seve¬ 
ral miles to the nor&, is the most northern point to which the 
the coralline crag has yet been traced. But it is at Southwold, 
about ten miles north of Thorpe, that the Norwich or fluvio- 
marine crag is most largely developed. It may there be stu¬ 
died both in a continuous line of sea-cliff, and in several large 
pits scattered through the interior. It is very variable in mi¬ 
neral composition, consisting of sand, shingle, loam, and la¬ 
minated clay in regular strata, some of which bear marks of 
very tranquil deposition. A thickness of about forty feet is 
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sometimes exposed in one sectionj as in the cliff at Easton 
Bavant, about three quarters of a mile N.E. of Southwold.— 
The marine shells are here spread through a thickness of ten 
and sometimes fifteen feet, chiefly in the lowest part of the 
deposit here laid open. Some of the bivalves, as tihe Nticula 
CohholdicBy Tellina ohliqua^ and Mya arenaria^ have both 
valves united, and have not sufiered by attrition, although as¬ 
sociated, not only with land and freshwater shells, but with 
rolled fish-bones, and the bones and teeth of Mammalia^ as 
of the elephant, rhinoceros, horse and deer. Capt. Alexan¬ 
der, whom I was so fortunate as to have as my guide, inform¬ 
ed me that in one bed at the base of the cliff, which is most 
rich in marine shells, and which is only from fom* to six inches 
thick, he found the tooth of a horse, buried with sand, in the 
mouth of a large specimen of the Fusiis Hriattes, I learnt 
from the same gentleman, that the bones of Mammalia are 
frequently met with in the same bed as those of fish, marine 
shells, and Crustacea; and in more than one instance I was 
enabled myself to verify this fact. He also showed me the 
tooth of a Mastodon^ washed out of the cliffs between Dun- 
wich and Sizewell, which may, without hesitation, be refer¬ 
red to the same formation. 

In tracing the fluvio-marine deposit from the cliffs of Eas¬ 
ton Bavant to the northward, in the direction of Kessingland, 
I found distinct layers of flinty shingle regularly interposed 
between the shelly beds, so that I have no hesitation in refer¬ 
ring to the Norwich crag those strata of sand and shingle on 
this coast, which so much resemble tire sandy portions of 
the plastic clay of the London and Hampshire basins. 

I examined, with Capt. Alexander for my guide, several 
inland pits of Norwich crag near Southwold; and in one of 
these in the parish of Henham, on the property of Lord Strad- 
brooke, I picked up mammiferous bones and teeth, from an, 
undisturbed bed containing marine, freshwater, and terrestrial 
shells. Among the freshw'-ater shells I found a species of 
Cyrena^ which appears to be one of the varieties of tlrat va¬ 
riable species, Cyr. trigomila^ found at Grays in Essex, and 
elsewhere. In each of the different localities of this neigh¬ 
bourhood, as in those of the red crag of Suffolk, some shells 
are found which are not met with at other spots; the whole 
assemblage, however, agrees very closely with riiat derived 
from the pits around Norwich, to the consideration of which 
I shall now pass. 

Crag near Norwich. —The crag of the neighbourhood of 
Norwich is interposed, in patches of variable thickness, be¬ 
tween the chalk, on which it rests, and a dense bed of gravel 
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by which it is almost everywhere covered. It is only in some 
valleys, like that of the Yare, where denudation has extended 
down to the ftindamental chalk, that the crag is partially ex¬ 
posed at the surface. 

The various excavations made for chalk and sand at Bra- 
merton and Whitlingham, on the right bank of the Yare, and 
at Thoipe and Postwick, on the left bank, places within four 
or five miles of Norwich, all agree in presenting beds of sand, 
loam, and gravel, in which we observe a mixture of marine, 
land, and freshwater shells, with ichthyolites and bones of 
Mammalia. It is clear that these beds have been accumu¬ 
lated by successive deposition at the bottom of the sea, near 
the mouth of a river. Mr. Woodward, in his account of the 
Norfolk crag, has described the drilled surface of the chalk at 
Postwick, showing that it had remained for some time expos¬ 
ed to the action of marine perforating animals, before the crag 
was thrown down : and similar facts were pointed out to me 
by the Pev. Thomas Clowes, of Yannouth, respecting the 
chalk at Whitlingham. That gentleman presented me with a 
fragment of chalk, perforated to the'depth of several inches by 
the Pit alas crispata, the shell still remaining at the bottom 
of its cylindrical carity, the upper part of which was filled' 
with loose sand, which had fallen in from the incumbent crag. 
The chalk of this place when bored by the Pliolas^ was either’ 
exposed in the bed of the tertiary sea, or at least was not yet 
covered by a considerable thickness of sand and loam. 

Among other observations which prove the gradual depo¬ 
sition of the tertiary strata themselves, I may mention that 
Capt. Alexander found the tusk of an elephant at Bramerton, 
to which there w^ere many Serpulm attached; a fact which 
also demonstrates, together with many others, that the bones 
of quadrupeds were really washed down into the sea of the 
Norwich crag, and were not introduced afterwards by diluvial 
action, as has been sometimes suspected. 

Although many freshwater shells have, by dint of careful 
search, been detected in the Norwich beds, they are never¬ 
theless rare in comparison with the marine Tesiacea^ and the 
terrestrial species ai'e still more rare. Mr. J, B. Wigham 
however infoims me, that in one of the beds at Thorpe, near 
Norwich, there is a great predominance of fireshwater shells, 
most of which cannot be preserved, as they fall to powder on 
being exposed to the air- In the pits oJf Thorpe last men¬ 
tioned, the same gentleman found the tooth of a Mastodon in 
the bottom of the deposit, near the chalk, together with pec- 
tens and other marine shells.- He also discovered, in 1838, 
at Postwick, together with the remains of fish, and marine 
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shells, the left side of the upper jaw of a Mastodon^ contain¬ 
ing the second true molar, and in the socket the indication of 
another, namely, the first molar. This fragment was sufii- 
ciently perfect to enable Mr. Owen, to whom I submitted it, 
to refer it to Mastodon longirostris^ a species also found at 
Eppelsheim. With these remains of a huge pachyderm were 
associated the teeth and jaw of a field-mouse, larger and with 
stronger teeth than the common species, {Armcola arvaliSy 
Cuv.). These fossils were accompanied also by the bones of 
birds, together with remains of several fish, such as the Pla- 
tax and Myliolates. The horns of stags, together with bones 
and teeth of the horse, pig, elephant, and other quadmpeds, 
have also been detected at Postwick, Thorpe, Bramertoii, and 
other localities of crag near Norwich. The association here, 
as in so many other places, both in Europe and America, of 
the remains of the Mastodon and horse, is remarked by Mr. 
Owen as a subject not without interest. 

In addition to spots bordering the valley of the Yai*e, near 
Norwich, I visited several others, such as Belaugh and Wrox- 
ham, to the north of Norv^dch, and between that city and 
Horstead. In all these I found the same kind of crag inter¬ 
posed between the superficial gi'avel and the chalk; the shells 
consisting for the most part of Fmus striatuh Turritella te- 
rebray Ce^'iilmm punctatimiy PectunculusvariaUUsy Tellina 
obliquay Tel, calcarea, Cardiim ediUe, and Cyprina vulgaris. 

Proportion of recent shells in Norwich Crag. —The infor¬ 
mation which I was most desirous of obtaining respecting the 
Norwich crag generally, was the degree of the resemblance of 
its shells to those of the SujSblk crag on the one hand, and to 
those of the existing seas on the other. In accomplishing 
one part of this object, I have been particularly indebted to 
Mr. J. B. Wigham, of Norwich, whose labours alone have 
nearly doubled the number of shells which had been previ¬ 
ously obtained from this formation, and who has most liberal¬ 
ly placed his entire collection at my disposal. I have also to 
acknowledge the assistance of Mr. Fitch, of Norwich. I re¬ 
ceived moreover many shells of the Southwold strata through 
the kindness of Capt. Alexander, several of them belonging 
to species not yet discovered near Norwich. 

But it would have been impossible for me to compare the 
Norwich shells, amounting to 111 in number, with those of 
fte Suffolk crag, had I not obtained the kind assistance of 
Mr. Searles Wood, with opportunity of referring to his ex¬ 
tensive collection. Nor would Mr. Wood and I have been 
able to institute a thorough comparison of these shells 
with recent species, if we had not been assisted by Mr. 
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George Sowerby. The number of shells of the Norfolk crag 
known in 1833, when Woodward published his list, amount¬ 
ed, according to that author, to 85 species; but so many of 
these consisted of mere varieties and monstrosities of a few of 
the commonest species, especially Littorinay FusiiSy and Pur- 
puray that we have found it necessary to reduce the 85 species, 
as named in that list, to about 58, and several even of this num¬ 
ber must again be excluded jfrom a genuine list of Norfolk crag 
shells, on &e ground of their consisting of fragments, probably 
washed in from pre-existing beds of the red or Suffolk crag. 
The total number known in 1833 being thus brought down to 
less than 60, has been again nearly doubled by the additions 
recently made, especially by Mr. Wigham, 19 out of 111 con¬ 
sisting of land and freshwater shells. 

It ^vill naturally be thought that the total number is very 
small, whether as compai'ed to the shells of the British seas, 
or to the Fauna of the Suffolk crag, especially when it is con¬ 
sidered that the scantiness of this number is not ovring to any 
want of industry on the part of collectors, nor to any paucity 
of individual shells. But I have already stated that the de¬ 
posit has a fluvio-marine character, and it is well known that 
in brackish water, like the Baltic, or in any great estuary, the 
variety of species is far less considerable than in the salt sea, 
latitude, climate, and other conditions being the same. A 
similar scantiness in the list of species has been remarked in 
those tertiary formations which extend along the valley of the 
Rhine, from Basle to Mayence, and in which great numbers 
of land and freshwater shells are intermingled with marine 
species, the same strata including also the bones of Mamma¬ 
lia^ and among others, at Eppelsheim, of the Dlnotherium 
and Mastodon longirostris. 

Of the 92 marine shells of the Norwich crag, Mr. Wood has 
recognized 73 as common to the red crag. This enormous 
proportion of species common to both (about 78 per cent.), 
struck me so forcibly when collecting at South wold and Nor¬ 
wich, that 1 at first began to suspect, that by increasing our 
knowledge of the fossils of the Norwich beds we should even¬ 
tually prove them and the red crag to be nearly, if not wholly 
of the same age. But the application of another test, name¬ 
ly, the per-centage of recent species, soon led to a very dif¬ 
ferent result, for both in the marine and freshwater shells of 
the Norwich crag, we have found between 50 and 60 per cent, 
of recent species, and those almost exclusively northern, and 
nearly all British shells; whereas in the red crag, as I shall 
afterwards more fully explain, there are only 80 per cent., 
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and in the coralline crag only 19 per cent,, of recent species 
of true Mollusca* 

That the crag of Norwich was newer than that of the red 
crag of Suffolk, had been already implied by Mr. Chaiiesworth 
when he suggested that shells of the former had probably been 
washed into the Norwich beds; and both he and Mr. Wood 
had recognized in the assemblage of Norfolk shells, a nearer 
approach to the existing British Fauna; but it is most satis¬ 
factory to have these conjectures borne out by a detailed ex¬ 
amination of the Norfolk and Suffolk shells, a task, in the 
execution of which Mr. Wood and myself have had through¬ 
out the assistance of Mr. George Sowerby, without whose 
experience and knowledge of the living shells, we could not 
have arrived at such positive conclusions. 

Only two species of freshwater shells have been hitherto 
found in the red crag of Suffolk, and these Mr. Wood col¬ 
lected at Sutton, namely, three individuals of Auricula myo- 
sotis, and a single specimen of Planorbis marginatus^ belong¬ 
ing to that variety in which the keel is slightly prominent.— 
This same variety of PlanorUs^ as well as the Auricula^ have 
both been discovered in the Nonvich crag. Amongst the other 
freshwater species in this crag, I may mention Cyrena trigo- 
nula^ which occurs both at Southwold, and at Crostwick near 
Norwich. The land shells consist of Helix hispida and 
H plelekmi^ common British shells, and two perfect speci¬ 
mens of a Helix found by Capt. Alexander at Southwold, 
which bears a very near resemblance to the Helix Utronemis^ 
so common in the faluns of Touraine. Of the 92 marine shells 
all, with two or three exceptions, are either species found in 
the red crag, or now living, so that a veiy small number seem 
to have been peculiar to this period. 

^ The most difficult point to determine in respect to the fos¬ 
sils of the Norwich crag, is the propriety of excluding certain 
species on the ground of theirhaving been probably washed in 
from an older bed. The mere circumstance of shells being com¬ 
mon to the red crag, and, at the same time, of extinct species, 
raises in itself no fair presumption against their belonging to 
the period of the Norwich beds. For some of the commonest 
^ells, such as Mya lata, Tellina ohliqua, Astarte plana, 
Tellina pretenuis, Nucula Cohboldm, Auricula pyramidalis, 
and some others, are extinct species, and found also in the 
red crag of Suffolk: yet no one can doubt that these lived 
in the sea of the Norwich crag, as they abound in it in a good 
state of preservation, although some of them are fragile shells, 
and the Acephala have occasionally both valves united. Nor 
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have they in general the red ferruginous colour by which the 
fossils of the upper crag of Suffolk ai'e tinged. I may how¬ 
ever remark, that the fossils of the Norwich crag have also, in 
some places, acquired a yellow ochreous colour, so that the 
presence of this character does not at once stamp a shell as 
having been derived from the more ancient bed. When there 
is only evidence of a few fragments of a remarkable shell, such 
as Himiites Dubuissoni^ or when I have only met with one 
bouldered specimen, as of Murex alveolatus^ and that stained 
red, I have rejected them as spurious without hesitation.— 
The greater number of specimens of the Fusus contrarius 
which are broken or bouldered, may also doubtless be refera¬ 
ble to the same source. This last point however is one of 
minor importance, as a conchologist may satisfy himself, by 
referring to an extensive series, such as Mr. Wood possesses, 
that the Fusus contrarius is merely a sinistral variety of Fus. 
striatiiSy a fossil which properly belongs to the Norwich crag, 
and of which Capt. Alexander posseses a I'eversed specimen 
fi-om Bramerton, of the ordinary striated variety with angular 
whorls. The individual last mentioned is quite perfect, and 
fi'ee from femiginous stains. 

No species of Terebmiula was enumerated in Woodward’s 
list of the Norfolk crag shells, although the species allied to, 
if not identical with, Ter. psittacea^ is by no means rai’e. On 
the other hand, Woodward mentions Ter. plicatilis as being 
washed out fi’om the chalk into the crag. Mr. Charlesworth 
also has spoken of various species of Terebratula^ and other 
chalk fossils, as of frequent occurrence in the crag of Norfolk.* 
I collected many Terebratulce^ of the recent species before 
mentioned, without ever happening to meet with any derived 
from the chalk, the introduction of which therefore appears to 
me to have been a local accident. 

It becomes a question of greater delicacy and difficulty 
when only one entire specimen, or a small number of broken 
specimens, of a well-known shell of the red or coralline crag 
have been met with. In this predicament the following ten 
species appear to stand at present. 

1 VoLUTA Lamherti Cardita concentrica 

Cassis bicatenatm Pecten pleheius 

Murex costellifer Astarte ohlonga 

Bucctnum elongatum Lucina obliqua 

5 Cardium edulinum 10 Mactra arcuata 

To exclude all these because of their extreme rarity, would, 
I think, be somewhat rash, because we have as yet only soli- 


» Pliil. Mag. No. 42. p. 468, Dec. 1835. 
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tary examples of some other species vrhich are either quite 
peculiar to the Norwich beds, or are recent species never found 
in the red crag, Neveiiheless, it is worthy of remark, that if 
we reduce the list of marine shells by ten, on the ground ^ of 
doubts entertained respecting the authenticity of the species 
above enumerated, we then find nearly the same per-centage of 
recent species in the marine list as is obtained from that com¬ 
prising the land and freshwater shells, namely, GO per cent. 
In regard to the nineteen land and fireshwater shells, there is 
no possibility of any individual having been washed in fi’om 
the purely marine crag of SuiFolk; so that when we have ob¬ 
tained a large number of these, they will yield the safest test 
of the analogy of the Fauna to that now existing. 

Norwich Crag Older Pleiocene .—To whatever view we may 
at present incline respecting some of these doubtJful shells, the 
Norwich crag will still be referable to some part of tlie older 
pleiocene period, according to the classification which I have 
adopted in the ^ Principles of Geology,’ while the red and co¬ 
ralline crag of Suffolk will each belong to different parts of 
the miocene epoch. 

It would be foreign to the chief object of the present pa¬ 
per if I were to enter into any details respecting the fossil 
shells of the red and coralline crag, the examination of which 
could not have been accomplished without access to Mr. 
Wood’s collection, where almost every species is illustrated 
by abundance of individuals. Assisted by Mr. George Sow- 
erby and Mr. Wood, T have convinced myself that out of 346 
species of coralline crag shells, 67 are identical with recent 
species, being about 19 per cent.; while out of 230 species 
from the red crag, 69 agree with living species, being in the 
proportion of about 30 per cent. 

It is curious that a large proportion of the recent shells 
found in the coralline crag, are neither met with in the red 
crag nor in the Norwich formation. They disappear in the in¬ 
termediate period, which may be attributed principally to the 
fragile nature of many of these shells, and in some cases to 
their having been peculiar to deep and tranquil water. If 
they should hereafter be detected in beds strictly contempo¬ 
rary with the red crag, it by no means follows that they would 
alter the proportion of 30 per cent, because with them we 
imght expect to bring to light a great number of extinct spe¬ 
cies, some of which would probably agree with extinct spe¬ 
cies of the coralline crag, whilst others would be peculiar to 
the red crag. 

Newer Pleiocene Deposits in Norfolk ^—It also appears, 
from an examination in which Mr. Wood, Mr. Sowerby, and 
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myself have been engaged, of the land and j&esbwater shells 
obtained from the superficial lacustrine or fluyiatile deposits 
of certain parts of Norfolk, Suflblk, and the basin of the 
Thames, that the proportion of recent species in these forma¬ 
tions is much greater than in the Norwich crag, exceeding 90 
or 95 per cent, and which I therefore refer to the newer plei- 
ocene or pleistocene period. * I allude, not only to certain 
deposits at Cromer and Mundesley in Norfolk, the shells of 
which have been collected by Mr. Fitch, of Norwich, but al¬ 
so to those of Stutton, Grays, Ilford, and other places near 
London; many of which have long been celebrated for the 
remains of extinct Mammalia- 

The chronological order in which these various tertiary 
groups follow each other in an ascending series, namely, 1st, 
the coralline crag; 2ndly, the red crag; Srdly, the mammal- 
iferous or Norwich crag; and 4thly, the lacustrine strata, with 
mammalian remains;—^has been correctly indicated by Mr. 
Chaiiesworth, in a paper communicated by him in 1836, to 
the British Association. In that paper he stated that the pro¬ 
portion of extinct to recent shells had not then been ascer¬ 
tained. It is now satisfactory to find that the palaeontological 
test of age, as derived from the relative approach to the recent 
Faxma, is perfectly in accordance with the independent evi¬ 
dence drawn from superposition, and the included fragments 
of older beds. At the same time, the comparative proportion 
of recent species in the several formations affords us, I con¬ 
ceive, a considerable insight, not only into the order of se¬ 
quence, but also into the relative distances of the times at 
which the deposits were formed, 

Exte7ision of the Norwich Crag into YorksJm^e .—In a for¬ 
mer number of this Magazine (vol. viii. o. s. p. 355), Mr, Wil¬ 
liam Bean of Scarborough has described a deposit of sand 
and clay, containing marine shells, as occurring near Brid¬ 
lington quay. It was exposed, he says, for a few yards only, 
on the north side of the harbour, at low water, near the plea¬ 
sure-ground called the Esplanade.” He now informs me 
(May, 1839), that the spot is inaccessible, as the ground has 

1 In the Appendix to the French translation of my ‘ Elements of Geolo¬ 
gy,’ 1 have proposed, for the sake of brevity, to substitute the term Pleio- 
cene for Older Pleiocene, and Pleistocene for Newer Pleiocene, from the Greek 
•7r}^i(TT0v, most, and KOiivog, recent. I have been induced to make this inno¬ 
vation, because in proportion as the progress of science calls for subdivisions 
of these periods, me longer terms have become more inconvenient. We 
have often for example, to speak of the older and newer portion both of the 
older and newer pleiocene epochs. To the pleiocene period I have referred 
those strata which contain between 40 and 70 per cent of recent species of 
shells; to the pleistocene those in which the per-centage exceeds 70. 
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been levelled, and a wall erected next the sea.” I am indebt¬ 
ed to the liberality of this gentleman for having, in immediate 
compliance with my request, forwarded to me a set of shells 
which he obtained from these beds, that they might be exa¬ 
mined and compared with the collections of fossil and recent 
shells in London. They consist of about 35 species, after 
omitting certain specimens of Balamts^ Pecten^ Cardium^ and 
Astarte^ too imperfect to be determined. Of these 35 no less 
than 20 are identical with living species, being to the recent 
in the proportion of nearly 60 per cent., a per-centage coin¬ 
ciding remarkably with that previously obtained from the 
Norwich crag. No less than 26 moreover of the 35 are iden¬ 
tical with species already obtained from the Norwich crag, 
which, when we consider that the latter has only yielded as 
yet about 100 marine shells, affords sufficient ground for re¬ 
ferring the Yorkshire and Norwich deposits to one and the 
same period. Some species, moreover, such as the Nucula 
CohholdioBy so characteristic of the Norwich beds, were found 
very abundantly by Mr. Bean near Bridlington. Of the nine 
species* not as yet known in the Norwich crag, five are recent, 
and the other four appear to differ from any previously known 
shells, whether fossil or recent. They belong to the genera 
Astarte, Turritella, Natica, and Margarita^ and, like one or 
two extinct shells near Norwich, they may perhaps prove pe¬ 
culiar to the British pleiocene strata. I have received no in¬ 
formation at present, either of mammalian remains or of land 
and freshwater shells, in this Yorkshire portion of the Nor¬ 
wich crag. 

Contemporaneous Origin of the Suffolk Crag and the Fa* 
luns of Touraine, —There is one more subject only to which 
I shall allude before concluding. When 'M. Desnoyers first 
explored the faluns of Touraine and the crag of England, of 
which he published an account in 1825,^ after visiting Aid- 
borough, among other places, and inspecting the coralline 
crag of that neighbourhood, he ascribed a contemporaneous 
origin to the Sufiblk crag and the French faluns. I was then 
unwilling to embrace tliis opinion, for various reasons. In 
the first place I imagined that the per-centage of recent spe¬ 
cies, in ^1 parts of the English crag, was much larger than 
that of the Touraine beds ; for the shells which I was enabled 
to submitHo the examination of M. Deshayes in 1829, were 
chiefly derived either from the Norwich beds or the red crag, 
comparatively small progress having then been made in col¬ 
lecting the fossils of the coralline crag. Admitting that some 

* Mem. de la Soc, d’ Hist. Kat. tome ii. p. 238, 
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of the identifications then made by M. Deshayes of crag shells 
with recent species, were erroneous, it was still unavoidable 
that he should estimate the per-centage for 111 crag shells, 
gathered indiscriminately jfrom the Norfolk and Suffolk crag, 
much higher than we now find to hold good in the case of 
red or coralline crag taken separately. Secondly, I re¬ 
jected the idea of the Touraine beds being contemporaneous 
with the crag, because I had ascertained that the fossils were 
almost entirely of distinct species, although the two regions 
are not 300 miles distant the one. from the other. M. Des- 
hayes also pronounced the testaceous Fauna of the crag to 
have a very noiihem aspect, and that of Touraine an almost 
tropical character: and yet the crag lies in the 52nd, while 
the faluns are in the 48th degree of latitude. I stated in the 
first edition of die ^Principles of Geology’ (1830), that so 
great a discordance in the species of Testacea inhabiting two 
contiguous seas could not be paralleled in the present state 
of the globe, except where some rare combination of circum¬ 
stances occm's, like that on the opposite sides of the Isthmus 
of Suez, where the Red Sea and the MediteiTanean are sepa¬ 
rated by a tract of land, connected on the one side with Asia 
and on the other with the whole of Afiica. There are not 
even 10 per cent of the species of Tom-aine fossil shells iden¬ 
tical with shells of the crag, as Mr. Searles Wood has deter¬ 
mined after examining for me a collection of about 240 shells 
which I obtained, in 1837, from M. Duiardin, the same col¬ 
lection from which the figures and descriptions were taken for 
M. Dujardin’s paper on the faluns, in the Transactions of the 
Geological Society of France. Mr. George Sowerby has also 
assisted me in the careful examination of the whole of these 
Touraine shells, and we have come to the conclusion that the 
recent species are in the proportion of 26 per cent, 

I am now therefore disposed to come round to the opinion 
of M. Desnoyers, that the red and coralline crag may corre¬ 
spond in age generally with the faluns of Touraine; for al¬ 
though the assemblage of fossils in the one has an extremely 
northern, and that of the other a southern, and sub-tropical 
character, yet they seem to depart almost equally, though in 
opposite directions, from the type of the nearest existing 
marine Fauna. In the red crag we observe a large develop¬ 
ment of Cyfrina^ Astarte^ and Glycimeris^ and of those sec¬ 
tions of Fimis^ Buccmum^ Purpura^ and Trochus which are 
now common in the British or Arctic seas, together with the 
total absence of even the smallest cones and olives, as well 
as cowries, except those of diminutive size. In the coralline 
crag many of the same forms occur, with other genera which 
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we should now only meet with in more equatorial latitudes, as 
Lingula^ Vlioladomya^ Fynda^ nearly related to Pyr, reticu¬ 
lata^ a large Voluta^ &c. They are accompanied moreover 
by many stone corals of extinct genera, and one of these, the 
Anthophyllum^ now occurs within the tropics. 

Some explanation, perhaps, of the apparent anomaly of 
these associations may be sought in the analogy of the present 
state of parts of the southern hemisphere, which enjoy a mild 
and equable climate. In South America, for example, Mr. 
Darwin has shown that certain tropical species and genera 
will range to very high latitudes, provided their progress be 
not arrested by severe winter’s cold. Thus he found on the 
east coast of South America, in latitude 39® S., three species 
of olive (one of large size), a Valuta and a Terehra^ among 
the most abundant shells on the mud-banks of Bahia Blanca; 
and a large species of volute has been traced as far south as 
lat. 45®, or, according to some accounts, much farther.*— 
Such forms in the northern hemisphere would be characteris¬ 
tic of tropical seas. It is moreover said that in the southern 
hemisphere at present, the transition is very sudden from a 
latitude to which tropical forms extend, to one not far to the 
south, where there is exti-eme cold. But we have yet to learn 
how far such circumstances alone can give rise in the ocean 
to abrupt lines of demarcation between distinct geographical 
provinces of Testacea. 

It appears to me impossible to account for the specific dif¬ 
ference of the marine Faunas of Suffolk and Touraine, as¬ 
suming them to be contemporaneous, without speculating on 
some other cause which co-operated perhaps with a state of 
climate like that above suggested, so as to prevent a free 
range of northern species towards the south, or of the south¬ 
ern species towards the north. Thus, for example, some ge¬ 
ographical barrier, such as an isthmus, may formerly have 
existed between Dover and Calais. If Great Britain, thus 
joined to the European continent, stretched continuously far 
to the north, beyond the Shetland islands; while at the same 
time the Land’s End, in Cornwall, was prolonged for some 
distance in a southerly direction, the two gulfs then placed 
on the opposite sides of the supposed isthmus might, in the 
course of time, become the habitations of very distinct assem¬ 
blages of marine animals, the isthmus constituting the extreme 
boundary, on one side, of the range of certain tropical ani¬ 
mals, and, on the other, of many arctic species. 


* Joumal of Travels in S. America, in Voy. of H. M. S. Beagle, p. 611. 
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The following list of fossil shells from the Norwich crag is the 
joint work of Mr. Seaiies Wood, F.G.S., Mr. G. Sowerby, 
F.L.S., and the author; the fact of certain species being 
common or not to the red and coralline crag of Suffolk, be¬ 
ing given exclusively on the authority of Mr. Wood, 


LIST OF FOSSIL SHELLS FROM THE NORWICH CRAG* 


The fossil shells in this list have all been found in the immediate neighb¬ 
ourhood of Norwich, except where Southwold is mentioned as the locality. 
All the recent species, of which the habitations are not given, belong to the 
British seas. 

Explanation of the Signs ,—The * prefixed to a name implies that the 
species is now living; where a ? is added, the identification has been con¬ 
sidered doubtful, either from the imperfect state of the specimens, or the 
want of a sufficient number of fossil or recent individuals to allow of a sa¬ 
tisfactory comparison. In estimating the per-centage of living species, two 
of these doubtful cases have been counted as one, the authors anticipating 
that at least one half of the number will eventually be identified. 

The mark.in either of the columns headed ‘ Red Crag ’ and ‘ Cor. 

Crag, ’ denotes that the species against which it is placed is also found in 
one or both older deposits. ‘Min. Con.’ Sowerby’s Mineral Conchology. 


MARINE SPECIES. 

I Eed Crag. 

I^Pholas crispata, Lamarck,... 

*SoLEN siliqua, Lamarck,.. 

Mya lata, Min. Con. .. 

- pullus, including M, suhovata of Woodw. list . 

6* - arenaria, ....... 

* - truncata, Mont. 

^Lutraria compressa, Lam. {Mactra Listen of 

Woodward), . 

Mactra magna, Woodward, (Mactra stultomm P) . 

* - solida, Mont (Mac. ovalis, Min. Con.). 

10 -- arcuata, Min. Con. 

* - subtruncata, Mont. (M. cuneata of Woodw.) 

•’^Amphidesma Boysii, Leach, ..... 

-- 71. s. one valve only,. 

*CoRBULA 7iucleus, Lam. (C. rotundata, Min. Con.) . 

15^Saxicava n^o^a, Lamarck, ... 

*Tellina crassa, Mont (Tel. ohtusa, Min. Con.).. 

-Min. Con.... . 

- omta, Min. Con. same as Tel. triangularis, 

Wahl. (Tel. calcareaot some authors) of Nor¬ 
wegian seas, . 

Te LLiN a pretenuis, Woodward, ...*..... 

20*- solidula, Montagu, found fossil at Crost- 

wick, near Norwich. 

*? - falula, one valve of fossil from Southwold. 

Lucina, n. $. allied to divaricata. Mr. Wood thinks 

that the ligament in this species was internal, . 

— " radula, (L. antiquata, Min. Con.)... 


Cor. Crag. 
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Lucina, 71 . s. allied to Tellina rotundata, Montagu. 
25 *Donax tmvhculm^ Montagu. 

*.PAsTARTEJpZa?^«, Min. Con. (very near .4^^. borealis) 

*- compressa^ Mont, (including Ast, a7igulata\ 

of Woodward’s list),. 

-- s. allied to Ast. obliqmta^ Min, Con... 


-ohlonga, Min. Con. 


SO^CypRiNA islandicay 

Cyther^ea, n. s. allied to C. lineata, Min. Con. 
*VEy(vs?paphia^ Mont, including Astarte omlis andl 
Ast. antiquata of Woodward’s list, ' 

Cardita, n. s. a small species, .. 

• scalaris, Min. Con. 


35 Cardium edulinmn, Min. Con, 

^ -- edidey {Car. ohliquum of Woodward’s list) 

^Pectuncolus pilosus, Lam. {variahiUs, Min. Con.) 
Nucula, w. s. allied to Nuc. ^nargaritacea,. 

- - - Cohloldia^ Min. Con. 

40 - allied to Nuc. obhnga^ Min. Con, 

* ?M.omohk papuana, {M. vulgaris of authoi-s). 
One valre only from Postwick, near Norwich.| 
Recent species inliabits Norwegian seas, 
^Mytilus ediilis, (inciudingiTf.a/£B/b7'7ms, Alin.Con.{ 
and M. a^itiqiwrum of Woodward’s list), 
Pecten plebeius, same as P. sulcatus and P. recon-^ 

ditus^ Min. Con. 

- obsoletus, Min. Con. 

45 I .. . princeps, Min. Con. 

*.pAnomia striata ? . 

— epMppiwn P ... 

undulata,., 


Red Crag. 


*TEREBRATULAp5?’^^ocm, Lam. Recent species in-| 
liabits, Newfoundland. 

50 Pateela, n. s. allied to P. virginea, including P. 

parvula, Woodward.. 

^Calyptrasa Sinensis, Mont. {Infundibulum chjpe> 
um, Woodward). 

*Bulla obtusa, Mont. {Bulla minuta, Woodward). 

— r-^cylindvacea, Mont. .... 

-allied to B. millium. 

55 AumcvLA pgramidalis, Min. Con... 

Ringicuia vmtricosa, Alin. Con. 

* PNatica glaucinoides, perhaps same as Nat. glaucinai 
- n. s. resembling in shape Paliidina solidal 


Say,. 

• hemiclausa, Min, Con. 


60 Veeutina similis, {Sigaretus similis, Woodward). 

' . . . — allied to F. Imigata. 

Torn ATE ELA, like T. flammea of E. Indian seas,| 
but smaller; {Actmfyn iVba?, Min. Con.) ... 
^ScALARTA grcenlandica, {Sc. similis, Min. Con.) 

Recent species inhabits Greenland,.. 

* -— clathratulus, {Sea. minuta, Min. Con.) . 

65*?Troc»[us nitens, {T. tumidus ?) ..... 

-— similis, {T. zizgpkinusF) .. 


Cor. Crag. 


? 
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Bed Crag. 


Lacuna, n. s, allied to Ttirho camlis, Montagu. 
*Turbo? ulvce^ Mont. (T. tninutus, Woodward). 

--? semicostatm, Woodward. 

70*Littorina littorea . 

* - squalida^^ (including Turbo carimtus, 

bicarinatus,sulcatus^ ventricosus, elongatus^ and 
Delphmula carinata of Woodward’s list). 

- n. s. allied to Turbo crassior, Montagu. 

*Turritella terebra, Lamarck,. 

- inmssata, Mm. Con .. 

75 Cerithium jmnctatum, Woodward,. 

- n. s. allied to C. reticulatum. 

Pjleurotoma mitrula, Min. Con.. 

*Fusus corneus, Lamarck,.. 

- striatusj Min. Con., including F. contrarim, 

Min. Con., and Murex angulatus and Mur. 

compressus of Woodward’s list,.. 

80*- despectiisp (or variety of Fusus stiiatus P) ... 

* - turricula^ (Murex punctuatm, Woodward), 

Can CELL aria costellife)\ (Murex costellifer, Min. 

Con.), .. 

Cassis bicatenata, Min. Con. . 

*?PuRpuRA lapillus P including ifefwrea? 

gatuSj tapilliformis, undpuUus of Woodward’s 

list,..... 

85 *?- bulbiformis, (query, variety of the pre¬ 

ceding). 

Buccinum rugosum^ Min. Con..... 

—. n. 5. allied to maew^a,... 

- granulatum, Min. Con.. 

* - undatwni ....... 

90 -- elongatuin^ Min. Con. 

Terebra, n. s. allied to Helix elegantimma, Mont. 
VoLUTA Lamberti, Min. Con.....| 


Cor. Crag. 


? 


? 


LAND AND FRESHWATER SPECIES. 
*Cyclas amnica. 

- n. s. allied to Cgclas amnicu- 

95 **^- cornea, 

*? CvRENA trigonula^ Wood (Loudon’s Mag.) perhaps 
same as a recent undesorihed species, com¬ 
mon in Lower Egypt 
Helix allied to H. Turoneusis. 

* -- hispida, Montagu. 

* - plebeium, Drap. 

100*Auricula myosotis, Drap. fossil from Southwold. 


* The name of Littoi^na squalida has been given to a recent species from 
northern seas, by Messrs. Brodexip and Sowerhy, in. Zool, Journal. Per¬ 
haps when better known it may prove to be only a variety of L, littorea, 
VoL. Ill,—^No. 31. N. S. 2 L 














































330 


MONOGRAPH OF THE GENUS SCIURUS. 


*?Planorbis comeus P Lain, only one specimen. 

- mafginatu&'t Montagu; variety with] 

ieel slightly prominent and marginal. 

*Planoiibis vortex^ Lamarck. 

5*= Li M N E A palm tris, (L, tenuis^ W oodward). 

105-w. 5. between Z. fossaria, Mont, and Z. 

elongata, Drap. Query, variety of Z. palustris, 

*'--— peregra. 

-allied to peregra, 

71. s. from Southwold. 


*YALyAT^piscimlis, Lamarck. 
llO^i^PALODiNA miicolor P including Pal. ohsoleta, me¬ 
dia^ and 7'otmdata^ of Woodward’s list; re¬ 
cent species inhabits Bengal, 
tft-- impv,7'a, Lamarck. 


Red Crag. I Cor,Crag. 


In addition to tie above, fragments of Scalarid foliacedj 
Murex alveolatusy Hinnites Dubuissoni, Cardmn Parkin- 
soni^ Car. groenlajidiciim, Astarte Danmoniensis ? and other 
shells, probably washed out of the red crag. Also a young 
Pileopsis^ and valve of a Chit07i^ called by Woodward Chi* 
octovalvis; also a valve of a Cyclas allied to C. riricola. 

The Cirripeda are not mentioned in the above list, as they 
have not yet been sufficiently examined; but at least two 
species of Bala^ius occur, besides some single valves of a 
large species allied to B. Uddevallensis, and common to the 
red crag, from which stratum they may have been washed out. 


Art. II. — Monograph of the Genus Sciurus, with Dcscrwtmis of 
JYew Species and their Varieties. By .T. Bachman, D.D., Presi¬ 
dent 01 the Literary and Philosophical Society, Charlestown, South 
Carolina, &c. 


( Co7iiinued from page 227.J 

8. Little Carolina Grey Squirrel. Sdurus Carolmensis. 
Sciurus Carolmensis; Gmel. 

Ecureuilgris de la Carolina; Bose. vol. ii., p. 96, pi. 29. 

Essent. Char. —Smaller than the Northern Grey Squirrel, tail narrow¬ 
er than in that species, the length of the body; colour above, rusty grey, 
white beneath, not subject to vary in colour. Dental formula; Incisors 
Canines,^; Molars;22. 
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This species, which has been described for so many yeaa*s, 
has been invariably considered by authors as identical with 
the northern gi’ey squiiTel. There are however so many marks 
of difference in size, colour, and habits, that any naturalist 
who has had an opportunity of comparing specimens, and of 
witnessing their difference in habit, will feel himself justified 
in regarding them as distinct species. 

The head is shorter and the space between the ears proper^ 
tionately broader, than those of the northern grey squirrel: 
the nose also is shaiper. The small anterior molar in the 
upper jaw is permanent, and not deciduous, as I have invari¬ 
ably found it in all the specimens I ever examined. It is 
considerably larger than in the other species, and all my spe¬ 
cimens, which give evidence of the animals having been more 
than a year old, instead of having the small, thread-like, sin¬ 
gle tooth, as in the northern species, have a distinct double 
tooth with a double crown; the other molars are not unlike 
those of the other species in form, but are shorter and smaller; 
the upper incisors are nearly a third shorter. The body is 
shorter, less elegant in shape, and has not the appearance of 
sprightliness and agility, for which the other species is so 
eminently distinguished. The ears, which are nearly trian¬ 
gular in shape, are so slightly clothed with hair internally, 
that they may be said to be nearly naked; externally they 
are sparsely clothed with short woolly hair, which, however, 
does not extend beyond the margins, as in the other species; 
the nails are shorter and less hooked; the tail is shorter, and 
does not present the broad distichous appearance of the other. 

DIMENSIONS. 

Length of head and body. 

Ditto of tail . 

Ditto to point of hair .. 

Height of ear. 

Palm to end of middle claw. 

Heel to end of middle nail.. 

Length of fur on the hack. 

Breadth of tail with hairs extended 

Colour .—Teeth light orange colour; nails brown, lighter 
at the extremities; whiskers black; nose and cheeks, and 
around the eyes, a slight tinge of rufous grey. The fur on the 
back is, for three fourths of its length, dark plumbeous, then 
a slight marking of black, edged with brown in some hairs 
and black in others, giving it, on the whole upper surface, a 
uniform dark ochreous colour. In a few specimens there is 
an obscure line of lighter brown along the sides, where the 
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ockreous colour prevails, and a tinge of the same colour on 
the upper surface of the fore legs, above the knees. The feet 
are light grey; the tail, for three fourths of its length from 
the root, is yellowish brown, then black edged with white; 
the throat, inner surface of the legs, and the belly, white. 

This species is not subject to run into varieties, which is 
so striking a characteristic of the northern grey and black 
squirrel. The specimens received from North Carolina, Ala¬ 
bama, Florida, and Louisiana, scarcely present a shade of dif¬ 
ference from those existing in South Caroliaa, and which I 
have described above. 

Geographical Distributmi. —This species is exceedingly 
abundant in South Carolina, especially in low swampy situa¬ 
tions. A specimen was sent to me from Louisiana, where it 
is said not to be abundant. It is common in Alabama and 
Mississippi, is found everywhere in the low grounds of Geor¬ 
gia, and is the only species in the southern peninsula of East 
Florida. Its northern boundary I have been unable to de¬ 
termine with positive certainty. I have received it from 
North Carolina, and have an impression that I saw it in the 
southern portions of New Jersey, and that it is not uncom¬ 
mon in the neighbourhood of PMladelphia. 

Habits, —This species differs as much in habit from the 
northern grey squirrel, as it does in form and colour. After 
an intimate acquaintance with the habits of the northern spe¬ 
cies, I was particularly struck with the peculiarities of this, on 
the first occasion afforded me of seeing it in the woods. Its 
bark has not the fifiness of the other, and is much shriller and 
more querulous. Instead of mounting high on the tree when 
alarmed, as is the case with the northern species, this clings 
aroimd the body, on the opposite side, at the distance of 
twelve or fourteen feet, often concealing itself beneath the 
Spanish moss [Tillandsia usnoides), which hangs trailing 
round the tree. When a person who has alarmed it, remains 
quiet for a few moments, it has the habit of the northern chick¬ 
aree [Sciuriis Hudsonius) of descending a few feet, and taking 
a seat on the first convenient limb, as if watching his motions. 
It is, however, capable of climbing to the extiemity of the 
limbs, and leaping from tree to tree, but is less wild than the 
northern species, and is as easily approached as the chicka¬ 
ree. The person who is desirous of obtaining the Carolina 
squirrel, has only to take his seat for a few moments in any 
of the swamps of Carolma, and he will be surprised at the 
immense numbers that are running along the logs, and leap¬ 
ing among the surrounding trees. In this manner great num¬ 
bers are killed, and their flesh is juicy and tender. 
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Although the Carolina grey squirrel is sometimes seen on 
high grounds, among the oak and hickory trees, yet its usual 
haunts are in low swampy places, and among the trees over¬ 
hanging our streams and the "borders of our rivers. In the 
cypress-swamps, covered in many places with several feet of 
water dming the whole year, it takes up its constant residence, 
moving among the entwined branches above with great faci¬ 
lity. Its hole, in such situations, is in the hollow of some 
cypress, and on the surrounding tupelos {Nyssa aquatica) 
many nests, composed principally of Spanish moss and leaves, 
are everywhere seen. In these nests they occasionally depo¬ 
sit their young. These are five or six in number,—^brought 
forth in March; and it is generally stated that the female 
produces young twice in a season. 

This species has one peculiarity which I have not observed 
in any other. It may be said to be, in some respects, noc¬ 
turnal, or at least crepuscular, in its habits. In riding along 
the by-paths of our swamps, long after sun-set, we are often 
startled by the noise of this little squiiTel. It scratches among 
the leaves, courses fi:om tree to tree, and scatters over the 
earth the seeds of the maple &c., which are thrown off firom 
the extremities of the branches above. I have noticed it by 
moon-light, as actively engaged as the flying squirrel. It is 
scarcely ever seen in the company of, or even found in the same 
neighbourhood with, the fox squirrel; not so much, proba¬ 
bly, fi:om their having any antipathy to each other, as from the 
very different localities suited to the habits of each species. 
The habit of the Cai'olina grey squirrel in roving about late 
in the evening, causes it frequently to become the prey of the 
"Virginian and baived owl, and especially the latter, which is 
very abundant in the swamps of Carolina. The owl glides 
with noiseless wing through the trees, and the startled squir¬ 
rel is often seized without an effort to escape. The rattle¬ 
snake, black snake, and our southern chicken snake, are oc¬ 
casionally killed with this species in their bodies. They also 
frequently furnish the grey fox with a dainty meal; and the 
wild cat [Fells riifa) often captures them by stealth. On two 
or three occasions I have had opportunities of witnessing the 
dexterity of this prowling thief, in capturing the squirrel.— 
Concealing himself in the brush-wood, near some fallen log, 
in places frequented by this species, he remains immoveable 
for hours together, until the unsuspecting animal passes near 
his hiding-place, when he suddenly pounces upon it, and car¬ 
ries it to some neighboming . thicket, where, among the en¬ 
tangled vines of smilax and the wild rose-bush, he devours it 
at his leisure. 
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9. Dusky Squirrel. Sciurus nigrescens^ Bennett. 


DIMENSIONS. IN. LIN. 

Length from point of nose to root of tail.12 4 

Ditto of tail to end of hair.16 4 

Tarsus^ claws included . 2 7^ 

Nose to ear . 2 2i 

Height of ear posteriorly . „ 8i 


Colour ^—Prevailing colour black, slightly grizzled on the 
body, crown of the head, and legs, with grey; sides of the neck, 
groins, upper parts of the thighs and rump, grizzled with pale 
yellow; cheeks, chin, throat, neck, breast, and the whole of the 
under surface, including the interior of the legs, dingy grey. 
Ears well clothed with hairs; hind part dingy grey, fore part 
the colour of the back; the hairs of the hinder pai*ts of thighs 
black. Tail, hairs black at the roots, then grey, then a broad 
band of black, and broadly tipt with white. Feet black ; the 
hairs of the toes grizzled with white points. Whiskers about 
the length of the head, black. Hairs on the back plumbeous 
black at the roots, for two thirds of their length, then grey, then 
black, and tipt with whitish grey. There are numerous strong 
black hairs interspersed over the body. 

Described from the original specimen in the Museum of the 
Zoological Society; No. 429 in the catalogue. 

10. Collie’s Squirrel. Sciurus CoUiai, Richardson.* 

DIMENSIONS. IN. LIN. 

Length from nose to root of tail . 10 9 

Ditto of tail to end of hair . 9 6 

Tarsus, including nail . 2 5 

Height of ear posteriorly .. „ 6 

Nose to ear. 2 0 

Colour. —Above, grizzled black and buff yellow; sides of 
muzzle, under parts, and inner sides of limbs' white. Tail 
moderate, the hairs greyish white, three times annulated with 
black. Hairs of the body, both above and beneath, grey at 
the root; that of the back with -a lengthened black tip, and 
broadly annulated with buff yellow. The hairs of the head 
resemble those of the back, except on the fore part, where 
they are annulated with whitish. Top of the muzzle brown, 
cheeks greyish. Ears well clothed with hairs, which are in¬ 
ternally of a yellowish colour, externally grizzled with black 
and yellow on the fore part, but posteriorly with long whitish 
hairs. Hairs of feet white, black at the root; the whiskers 
are as long as the head, composed of bristly black hairs. 

Described from the original specimen, deposited by Dr. 
Richardson in the Museum of the Zoological Society. 

' Appendix to Captain Beechey’s Voyage. 
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IL The Black: Squirrel. Sciurus niger. 

Sciunis niger; Linn, non Catesby. 

-:- Desm. Mammalogie, p. 334. 

- Godman; Nat. Hist. vol. ii, p. 133. 

A little larger than the Northern Grey Squirrel. Fur soft and glossy; 
ears, nose, and the whole body pure hlach, a few white tufts of hair inter¬ 
spersed. Dental formula; Incisors,|; Canines, gg; Molars, — 20. 

Much confusion has existed with regard to this species.— 
The original Sciurus niger of Catesby is the black variety of 
the fox squirrel. It is difficult to decide, from the descrip¬ 
tions of Drs. Harlan and Godman, whether they described 
from specimens of the black variety of the northern grey squir¬ 
rel, or of the species which I am about to describe. Indeed, 
there is so strong a similaiity, that I have admitted it as a 
species with some doubt and hesitation. Dr. Richardson has, 
under the head of Sciurus niger^ (see ^ Fauna Boreali-Ameri¬ 
cana,’ p. 191), described a specimen from Lake Superior, of 
what I conceive to be the black variety of the grey squirrel; 
but at the close of the same article (p. 192), he has described 
another specimen from Fort William, which answers to the 
description of the specimens now before me. There is great 
difficulty in finding suitable characters by which the majority 
of our species of squirrel can be designated; but in none is 
there greater than in the present. All our naturalists seem to 
insist that we have a Sciurus niger^ although they have ap¬ 
plied the name to the black varieties of several other species. 
As the name, however, is likely to continue on our books, and 
as the specimens before me, if they do not establish a true 
species, wiU show a very permanent variety, T shall describe 
them under the above name. 

Dr. Godman states (Nat. Hist. vol. ii. p. 133), that the 
black squirrel has only twenty teeth;—the specimens before 
me have no greater number, with the exception of one, evi¬ 
dently a young animal, a few months old, which has an ad¬ 
ditional tooth on one side, so small that it appears like a white 
thread, the opposite and corresponding one having already 
been shed. If further examinations go to establish the fact, 
that this additional molar in the northern grey squirrel is per¬ 
sistent, and that of the present deciduous, there can be no 
doubt of their being distinct species. Its head appears to be 
a little shorter and more arched than that of the grey squirrel, 
although it is often found that these differences exist among 
different individuals of the same species. Incisors compress¬ 
ed, strong, and of a deep orange colour anteriorly. Ears el¬ 
liptical, and slightly rounded at the tip, thickly clothed with 
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for on both surfaces, that on the outer surface in a winter spe¬ 
cimen, extending three lines beyond the margin : there are, 
however, no distinct tufts. Whiskers a little longer than the 
head; tail long and distichous, thickly clothed with mode¬ 
rately coarse hair. 

The fin is softer to the touch than that of the northern grey 
squirrel. The whole of the upper and lower surface, as well 
as the tail ai-e bright glossy black; at the roots the hairs are 
a little lighter. The summer specimens do not differ materi¬ 
ally in the colour of their fur firom the winter ones, except 
that they are not so intensely black. In all the specimens I 
have had an opportunity of examining, there are small tufts 
of white hairs irregularly situated on the under surface, re¬ 
sembling those on the body of the mink. There are also a 
few scattered white hairs on the back and tail. 

DIMENSIONS. 

Length of head and body... 

Ditto of tail, {veriehrcs) .. 

Ditto, including fur . 

Palm to end of middle mre claw. 

Length of heel to the point of middle claw 

Ditto of fur on the bach. 

Breadth of tail with hair extended . 

Geographical Distrihiition .—The specimens from which 
this description has been taken were procured, through the 
kindness oi jfriends, in the counties of Renssellaer and Queen’s, 
New York. I have seen it on the borders of Lake Champlain, 
at Ogdensburgh, and on the eastern shores of Lake Erie; al¬ 
so near Niagara, on the Canada side. The individual describ¬ 
ed by Dr. Richardson, and w^hich may be clearly referred to 
this species, was obtained by Capt. Bayfield at Fort William, 
on Lake Superior. Black squirrels exist through all our 
western wilds, and to the northward of the great lakes; but 
whether they are of this species, or the black variety of the 
grey squirrel, I have not had the means of deciding. 

Habits ,—^An opportunity was afforded me many years since 
of noticing the habits of this species, in the northern parts of 
the state of New York. A seat under the shadow of a rock, and 
near a stream of water, was, for several successive summers, a 
favorite resort for retirement and reading. In the immediate 
vicinity w’-ere several large trees, in which were a number of 
holes, and firom which, at almost every hour of the day, were 
seen issuing this species of black squirrel. There seemed to 
be a dozen of them; they were all of the same glossy black 
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colour; and althougli the northern grey squirrel and its black 
variety were not rare in that neighbourhood, yet, during a 
period of five or six years I never witnessed any other than 
the present species in that locality; and recently, after the 
lapse of twenty years, a specimen, from which the above de¬ 
scription was in part drawn up, was sent to me, which had 
been procured on that identic^ spot. They appeared tp 
possess all the sprightliness of the northern grey squirrel 
appearing to prefer valleys and swamps to drier and more ele¬ 
vated situations: and I observed that one of their favourite 
trees, to which they retreated on hearing the slightest noise, 
was a large white pine [Pimis Sirolus)^ in the immediate vi¬ 
cinity. I was surprised at sometimes seeing a red squirrel 
{Sciurus Hudsonius)^ which seemed also to have given a pre¬ 
ference to this tree, pursuing the black squirrel, seeming to 
quarrel vsdth and scold it vociferously, till the latter was obli¬ 
ged to make its retreat. When the squirrels approached the 
stream which ran within a few feet of my seat, they often stop¬ 
ped to drink, and instead of lapping the water like the dog 
and cat, they protruded their mouths a considerable distance 
into the stream, and drank greedily \ they would afterwards 
sit upright, supported by the tarsus^ and, with tail erect, busy 
themselves for a quarter of an horn' in wiping their faces with 
their paws, the latter being also occasionally dipped in the 
water. Their barking and other habits did not seem to differ 
from those of the northern gi*ey squirrel. 

General Remarks .—I have admitted this as a true species, 
not so much in accordance with my own positive conviction, 
as pailly in deference to the opinions of all our naturalists, 
and principally from tlie consideration that if it be no more 
than a variety, it has, by time and succession, been rendered 
a permanent race: and as the species differ so widely and 
uniformly in colour, we may perhaps be warranted in regard¬ 
ing them as distinct. The only certain mode of deciding whe¬ 
ther this is a true species or merely a variety, would be to as¬ 
certain if the opposite sexes of these differently marked animals 
associate and breed together in a state of nature. Where the 
produce of two animals, however different in size and colour, 
are in the constant habit of propagating their species in a 
wild state, we are warranted in pronouncing them identical. 
Where, on the contraty, there is no such result, we are com¬ 
pelled to come to an opposite conclusion. 


(To he continued.) 


VoL. Hi. — No. 31. N. s. 2 m 
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ON THE MARSUPIAL QUADRUPEDS 


Art. III.— Observations on the History and Classification of the 
Marsupial Quadrupeds of New Holland, By W. Ogilbt, Esc^., 
M.A., &c. See, 

{Continued from page 265). 

Tested by these indisputable principles, I have no hesita¬ 
tion in affirming that Cuvier’s distribution of the marsupials 
into families is as unphilosophical, as I have already shown 
it to be illogical. It proceeds, in fact, upon mere modifica¬ 
tions of dentition, often totally unimportant, and without the 
least regard to habit, imless such erroneous habits as are in¬ 
ferred from stiTictee; which is entirely reversing the order of 
induction, and beginning to philosophise at tlie wrong end. 
The alterations introduced by M. Latreille are equally objec¬ 
tionable in a philosophical point of view, though a gi’eat im¬ 
provement upon M. Cuvier’s arrangement in logical simpli¬ 
city and precision; they proceed upon the clear and definite 
principle of the existence and development of canine teeth in 
one or both jaws, or in neither; but as this is a purely aibi- 
trary assumption, its results are consequently more confused, 
without being more natural, than those of M. Cuvier; and the 
names of EntomopJiaga^ CarpopJiaga^ and Phyllophaga^ by 
which he has designated his principal groups, are purely ima¬ 
ginary, and have no juster application to the generality of the 
animals comprised under them, than they have to the Cetacea 
or the Ruminantia. The entire disregard of affinities which 
M. Latreille evinces in removing the kangaroo-rats {Hypsi* 
prymnus) from the vicinity of the kangai’oos, [Macropus]^ and 
the petaurists firom the phalangers, with which even the me¬ 
thod of Baron Cuvier left them in contiguity, is not the least 
glaring proof of the rashness of his attempts at improvement 
in this department of Zoology; whilst his association of the 
Hypsiprymyii in the same family with the phalangers and 
koolas, and of the petaurists and wombats {Phascolmiys) with 
the kangaroos, could only have arisen from a total disregai'd 
both of habits and structure, and an obstinate adherence to 
a preconceived arbitrary and artificial principle of classifica¬ 
tion. But it is unnecessary to pursue these criticisms farther: 
those who have studied the subject, will readily appreciate 
the defects of both these arrangements; and what I have al¬ 
ready said wiB, I hope, be sufficient to guard the learner fi:om 
trusting too implicitly to the reputation of the authors, and 
the weight of their authority. 

To guide us to a more natural and philosophical arrange¬ 
ment, let us for a moment attend to the modifications which 
the two systems of organs, principally employed in governing 
the habits and economy of animus, undergo among the mar- 
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supiaJs. I allude to the organs of mastication, which regulate 
the food, and accord with the internal structure of the ali¬ 
mentary canal; and to the organs of locomotion, upon which 
depend all the varied habits, and delicate and complicated 
actions of life. The former has been hitherto exclusively at¬ 
tended to by the makers of systems in Mammalogy; it is not 
too much to say, that the latter, and by far the more impor¬ 
tant of the two, has been entirely neglected. Nor have sys- 
tematists confined themselves to the really influential modifi¬ 
cations of their favourite organs; the golden maxim is con¬ 
stantly forgotten, that all modifications are not necessarily 
important, merely because they may happen to belong to an 
important organ; and the consequence is, that we have new 
methods and new arrangements continually proposed, which 
differ firom their predecessors, not in any general or philoso¬ 
phical principle of classification, but only in some new com¬ 
bination of minor characters; which, leading to some slight 
difference in the distribution of the animals, is considered a 
proof of creative power of mind, and of a capacity for gene¬ 
ralization. Indeed it may be safely affirmed, that it is the 
ordinary practice of inquirers in this branch, to commence the 
study of Zoology by forming a system of their own, by which 
they regulate their fiitoe studies, and of which they only dis¬ 
cover the absurdity after having made some advance in the 
science; perhaps after having given it to the world as a great 
improvement upon their predecessors. They begin where 
they ought to finish; they commence at the wrong end; and 
attempt to form generalizations before they are acquainted 
with particulars: they may gratify their ovm vanity, but they 
render Zoology ridiculous as a science, by departing from that 
slow, modest, but sure path of induction, which proceeds pa¬ 
tiently fi'om the investigation of single facts, to compare and 
combine them into general propositions, and which is alone 
worthy of the name of Philosophy. There is no royal road 
to the acquirement of zoological knowledge more than of ma¬ 
thematical ; and he who would pretend to be a philosophical 
zoologist, must not only be a diligent student of facts, but 
must take cai-e to admit no principles of classification but 
such as are founded upon organic characters of apjrreciahle 
and admitted influence upon the hahits and economy of ani¬ 
mal life. This is the grand and leading principle of scientific 
classification; and it is only owing to a total and culpable 
disregard of its authority, that the science of Zoology has 
been so long retarded in the development of its really philo¬ 
sophical principles, and so much overbiudened by vague, ar^ 
bitrary and fanciful generalizations. 
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These reflections are naturally suggested by an inquiry 
into the principles which determine the natural an^angement 
of marsupial quadrupeds; a group of mammals, in which, as 
I have endeavoured to show, the distribution into families is 
more arbitrary, and less consistent either with the organic 
structure of the animals, or with the habits and economy of 
their lives, than in any other group of equal value or extent. 
I proceed to point out the really influential modifications up¬ 
on which these functions depend, and which alone should be 
taken into account in the zoological arrangement of these 
animals. And first with regard to their dental system. 

Two principal forms of dentition prevail among the marsu¬ 
pials ; which, firom the genera in which they may be consi¬ 
dered as characteristically presented, I shall take the liberty 
of calling the didelphoid and macropoid forms. The first is 
characterised by eight or ten incisors in the upper jaw, and 
six or eight in the lower; distinct, well-developed canines, of 
the normal form; and six, or more commonly seven, molars 
on either side, both above and below; of which two or three 
are false, and the remaining four real molars, provided with 
sharp tubercles, and adapted to an insectivorous regimen.— 
The incisors, which exceed in number those of all other mam¬ 
mals, are small, simple, upright and an*anged regularly in a 
portion of a small ellipse, the two middle above being gene¬ 
rally a little longer than the lateral, and partially separated 
firom one another; the canines, as in all marsupial quadru¬ 
peds, are situated in immediate contact with the intermaxil¬ 
lary suture, and are, generally speaking, of tolerable size; 
but the tubercles on the posterior molars are by no means so 
sharp and pointed as in the true Insectivora; and, except 
among the smaller species, there is good reason to believe 
that insects form but a very small portion of the natural 
food of the animals. The Opossums^ for instance, notoriously 
live upon wild fi:uits, and it is only when these fail in the 
woods, that they betake themselves to an animal diet; the 
Thylacines and Dasyures are purely carnivorous; and the 
testimony of all colonial authorities, as well historians and 
travellers, as officers and other gentlemen with whom I have 
conversed on the subject, agrees in representing the Perame- 
les, or, as they are called by the settlers, Bandicoots^ as equal¬ 
ly destructive to their potato and com crops, scratching up 
and devouring the tubers of the former, as well as all other 
kinds of bulbous roots, whether wild or cultivated; and gree¬ 
dily devouring the tender and milky grains of the young maize. 
Tluat they occasionally, perhaps in some situations habitually, 
feed upon insects, I have no doubt, as I am well aware that 
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all the smaller species, not only of marsupials, but likewise of 
quadrumanous and carnivorous mammals, do the same; but 
the united testimony of all competent observers who are ac¬ 
quainted with the animals in their native habitats, warrants 
us in concluding that the staple of their food is derived from 
the vegetable kmgdonL 

The genera which exhibit this form of dentition are Didel- 
phisy Cheironectesy ThylacvnuSj Phascogale^ Dasyurus, and 
Perameles, 

The second form of dentition which is exhibited among the 
marsupials, consists of six incisors in the upper and only two 
in the lower jaw; minute canines, confined to the upper jaw 
or wanting altogether, and five or six permanent molars 
throughout, separated from the incisors or canines by a va¬ 
cant space of considerable extent, which sometimes contains 
one or two minute deciduous teeth, commonly counted as false 
molars. The superior incisors are erect and contiguous; but 
the infeiior are long, edged, and prociunbent in so remarkable 
a degree, as to lie entiiely in the plane of the inferior ramus 
of the lower jaw; the true molars are furnished witli blunt 
tubercles, and indicate a frugivorous regimen ; whilst the ru¬ 
dimentary false molars of the lower jaw are in some instances 
contiguous to the long procumbent incisors, and inclined in 
the same direction, so that they ought perhaps more properly 
to be regarded as belonging to this class of teeth; a view of 
the subject which tends considerably to break the abruptness 
of the transition, and to diminish the hiatus between the den¬ 
tition of these animals and that of the Opossums and Cheiro- 
nectes^ to which they are so closely related by other influen¬ 
tial parts of their structure. 

Though this system of dentition betokens a pre-eminently 
frugivorous regimen, it is not to be supposed that the food of 
the animals possessing it is exclusively confined to the vege¬ 
table kingdom. On the contrary, those genera which ap¬ 
proach most nearly to the former group in other parts of their 
structure, exhibit a marked predilection for animal food; nor 
is there any very striking difference, in this respect,between the 
appetites of the Australian phalangers and the American opos¬ 
sums. I have made numerous experiments upon the living 
animals, for the pu]q)ose of ascertaining this point, and inva¬ 
riably with the same result; proving that the regimen of the 
pedimanous marsupials is really omnivorous, and made up 
indifferently of animal and vegetable substances; a result 
which is confirmed by the testimony of all writers. Other 
marsupials possessing the macropoid form of dentition, such 
as the kangaroos and wombats, are, indeed, restricted to a 
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purely vegetable diet ; but their true molars are differently 
formed, and the second even departs from this type of denti¬ 
tion, by having only two incisors in the upper as well as in 
the under jaw. 

This form of dentition is common to the genera PJialangis- 
ta^ Petaurus, Phascolarctos^ Macropus^ and Hypsiprymnus, 

The next organs to be considered as influencing tlie habits 
and economy of the marsupials, are the extremities, I have 
already observed how wofully ihese organs have been neg¬ 
lected by the makers of systems; though it is difficult to con¬ 
ceive how scientific zoologists could possibly undervalue or 
overlook the instruments of the most important and striking 
actions of animal life. Not only do the great function of lo¬ 
comotion, and its thousand varieties and adaptations, whether 
to aquatic, arboreal, terrestrial, or aerial habits, depend solely 
and entirely upon the extremities; but the scarcely less im¬ 
portant functions of prehension, manipulation,^ bm-rowing, 
and even the sense of touch, the source of our most excellent 
ideas, and the index of intellectual power, reside in the same 
organs. The formation and modifications of the extremities, 
therefore, do not furnish those merely second-rate characters, 
which should justiJ^' the philosophical zoologist in postpon¬ 
ing them to slight modifications of dentition, or neglectiiig 
them altogether. On the contrary, as every action and habit 
of animal life, except the mere appetite, depend upon these 
organs; as they are the most extensively influential, so their 
modifications should hold the most prominent place in every 
system, and will be invariably found to lead to the most na- 
toal and philosophical arrangements. 

The marsupial quadrupeds, always excluding the Mo?io- 
tremata, which cannot be properly compared with other 
mammals, present four very distinct and primary influential 
modifications of the extremities. 

1, The Pedimanoiis fornij where the fingers are long, se^ 
parate and prehensile, and the hind thumb opposable to the 
other toes. The animals consequently possess perfect pow¬ 
ers of prehension and manipulation; they are entirely arbo¬ 
real, feed indifferently upon vegetable and animal substances, 
though preferring the former, and all have a cmcum of mode¬ 
rate dimensions. This family, which I shall denominate 
CheirogradeSy^ from their locomotion being performed by 

use this term as synonymous with the common word, handling. 

® In the paper as originally written, these families were called respectively 
Seojwores, Cursores^ Saltatores, and Fossores : I have now substituted the 
names in the text, as more pliant when used adjectively, as in speaking of 
saltigrade or digitigrade marsupials, &q. April, 1839. 
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means of hmids^ comprises the genera Didelphu and Cheiro- 
nectes^ with didelphoid teeth; and Phalangista^ Petaurus^ 
and PJiascolarctos^ with macropoid. 

2. The digitigrade form^ in which the functions of pre¬ 
hension and manipulation are very much impaired, or altoge¬ 
ther absent. The hind feet are without opposable thumbs, 
which, however, are sometimes represented by a small, mo¬ 
tionless tubercle; the animals tread only on the toes in walk¬ 
ing, and their pace is confined to the sm*face of the earth,— 
All are characterised by the didelphoid system of dentition, a 
regimen principally confined to animal substances, [and an 
entire absence of ccBcum'],^ This family, which, firom the na- 
tui*e of their pace, I shall denominate Digitigrades^^ com¬ 
prehends the genera Thylacinus^ Dasyurusy Phascogale and 
Myrmecohius, ^ 

3. The saltigrade fornty in which the posterior extremities 
so immeasurably exceed the anterior in length, as to preclude 
the ordinary mode of progression on all fom*s, and to compel 
the animals to proceed by a series of successive springs, some¬ 
times fi'om the long hind legs only, sometimes from the hind 
to the fore legs, as in the hares and rabbits. The toes of the 
fore feet are separate and prehensile, and the animals enjoy 
perfect powers of manipulation; but the conformation of the 
hind toes is altogether unique among mammals. The thumb 
is tuberculous, or altogether wanting; the two following toes 
are small, slender and inclosed in the same skin, being mark¬ 
ed externally only by their double claw; the ring finger is 
the largest of all, of a size altogether disproportioned to the 
other toes, and anned with a powerful triangular claw; and 
the last, or outer finger is of intermediate size, and provided 
with a similar claw to that just described. The dentition 
comprehends examples of borii the systems above character¬ 
ised ; the food of some genera is consequently mixed, though 
in all cases it is principally composed of vegetable substan¬ 
ces, and a ccecnmj sometimes of very large dimensions and 
complicated form, is invariably present. This family, which 
I shall call Saltigrades,^ contains the genera Macropus sxid 
Hypsiprymnus with macropoid teeth, and Perameles and 
Chmropus^ with didelphoid. 

4. The plantigrade form^ which is confined to the single 
genus Phascolomys. The toes here are short, rigid and unpre- 
hensile, well adapted for burrowing, and without any power of 
manipulation. The animal treads on the entire sole of the 

»I have inserted this fact on the authority of Dr. Grant. 

3 and ^ These two genera have been discovered since the paper was written, 
and axe now inserted for the first time.—^W. 0. April, 1839. 
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foot in walkiiig, the pace is slow and confined to the surface 
of the earthj and the toes are so firmly united as to he alto¬ 
gether destitute of separate motion. The dentition, as far as 
regai’ds the number of incisors, may be called rodent, though 
it is really very different from that of the true Rodentia ; the 
food is exclusively vegetable, and the alimentary canal is 
characterised by the presence of a capacious and complicated 
cmoum, I distinguish this family by the name of Planti¬ 
grades,'^ 

The following table exhibits these relations in a more con¬ 
densed form; and will give a good idea of what I consider to 
be the most natural and philosophical arrangement of the 
marsupials. Except the kangaroos, they are all of nocturnal 
habits. 


fMacfirop^m ...■ 
I andmacropoidteeiili 




L Saltigrada .. 

with saltagrade extremities 


\PeTmnelid<B ... 

^and didelphoid teeth 


Perameles 

Cheeropus 


SfARSVPIALXA J 
Marsupiated Ham- ] 
mals { 


II. Digitigrada . 

with digitigrade extremities and didelphoid teeth 


' Mprmecohitts 
Phascogale 
Dasyurus 
, Tkylacims 


III. Cheirograda. 

with pedimanoxis extremi¬ 
ties 


'DidelphidcB..,*, 

anddidelphoidteeth 

Phalang%st%d(B„ 
«.and macropoid teeth 


f Didelpkis 
\ CJieironectes 

(Pkalangista 
•j Petaurus 
[Phascolarctos 


l^IY. Plantigraba.... ...... Pkascolomgs 

with plantigrade extremities and rodent teeth 


Having thus traced tbe progressive history of the general 
distribution of marsupial quadrupeds, inter se, it remains for 
me to offer a few observations upon the rank which the main 
group itself ought to occupy among the natural families of 
the animal kingdom. M. De Blainville, in his view of the 
subject, seems almost disposed to regard tbe marsupials as 
forming a distinct class, parallel to and co-ordinate with the 
Mammalia themselves; and in this sentiment he has been, 
to a certain extent, followed by Baron Cuvier. Illiger, less 
^ fi xin g their position in the graduated scale of ex* 
istence, than in defining their generic differences, distributes 
them throughout three different orders; and Latreiile, whilst 
ha regards the m^supials generally as forming a distinct na¬ 
tural order, considers the Momiremata as a separate Class, 
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intermediate, in rank and position, between birds and mam¬ 
mals. Finally, Baron Cuvier, in the second edition of the 
^Regne Animal,’ adopts the most judicious part of this ar¬ 
rangement, by separating the common marsupials from his 
extensive order Carnassiers^ with which he had formerly as¬ 
sociated them, to elevate them to the rank of a separate order: 
still, however, retaining the Monotremata as a family of the 
order Edentata^ In this view he had been already preceded 
byTemminck, excepting that the eminent zoologist considers 
both the Monotremata and the ordinary marsupials as dis-^ 
tinct orders, equivalent to other groups of the same rank and 
denomination. 

This arrangement appears to me to be more consistent with 
the order which nature has herself established, than any other 
which has been yet proposed; unless that I am disposed, af¬ 
ter the example of M. De Blainville, to unite the Monotre¬ 
mata with the other marsupials, rather than to continue them 
as a subordinate group among the Edentata, In fact, so long 
as the possession of mammary glands is considered as the 
distinctive and peculiar characteristic of the class of mam¬ 
mals, so long should the singular modification of these organs 
and of their functions, exhibited in the marsupials, entitle 
those animals to rank as a prim^ division, or order of mam¬ 
mals: but I can in no case consider them as an equal and co¬ 
ordinate group, or Class, since their distinctive characteristic 
is but a subor^ate modification of the general type of or¬ 
ganic structure, common to all mammiferous quadrupeds. 

With regard to the Monotremata, also, though &e ques¬ 
tion of their viviparous or oviparous production still remains 
tmdecided, I can, under no circumstances, regard them as a 
parallel and equivalent group to mammals, birds, and reptiles. 
Meckel distinctly asserts the existence of mammary glands in 
the female Ornithorhynclms and this circumstance alone, 
even though the mammce exist merely in a rudimentary form, 
and without the accompaniment of the ordinary function, I 
esteem sufficient to determine the rank of the Monotremata 
as a subordinate group of mammals.^ In fact the simple de- 

* The observations of Meckel have been fully and most satisfactori^ con¬ 
firmed, since this passage was written, by the investigations of Mr. Owen; 
and it is now definitely established that these singular and anomalous ani¬ 
mals, not only lay eggs and hatch them like birds, but likewise support 
their young, when excluded from the shell, by means of a thick milky fluid, 
which at that period exudes copiously horn the glands observed by these 
able anatomists. 

2For the following ingenious observations on this subject I am indebted 
to the kindness of Professor Agardh, now Bishop of Bergen: and it afiords 

VoL. III.— ^No. 31. N. S. 2 N 
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me great satisfaction to find that my views regarding tlie value and posi¬ 
tion of the group, Monotrernata, so entirely coincide with those of so dis¬ 
tinguished .a naturalist. They are contained in a letter dated Lund, in 
Sweden, Aug. 3rd, 1833; and are a translation from a work recently pub¬ 
lished by Professor Agardh, in the Swedish language, under the name of 
*Allman West Biologi.’ 

“ The marsupials,” says the Professor, “ are Mammalia which approach 
very nearly to birds; the Monotremata in particular almost coincide with 
&em. Not only do the developed form of the hind legs, the deranged func¬ 
tions of ^e anterior extremities, the position of the body, and the destination 
of the tad to govern the pace, all indicate this affinity, but their internal struc¬ 
ture is likemse very similar. They constitute a distinct group of Mamma- 
lia^ combining carnivorous as well as herbivorous animals, in the same 
maimer as birds contain predacious as well as frugivorous tribes. They 
have no distinct internal uterus, for it is only the connection of the two ovi¬ 
ducts to which that name has hitherto been given; neither have they a pe¬ 
culiar vagina, for the organ which Daubenton and GreojSroy.thns distin¬ 
guish, when they assert that the marsupials have two rngincs, belongs rather, 
according to the researches of Tyson, to the oviducts or Fallopian tubes: 
so that, except in the doubleness of the parts, the marsupials resemble birds 
in their organs of generation, as well as in other respects. The embryo 
also is brought forth, not as in other Mammalia, perfectly foimed; but it 
is produced in the state of an egg, and in that form deposited in the mar- 
supium or uterus. Now the egg or embryo-of the Mammalia has the pro¬ 
perty of attaching itself to every part of the uterus at the point where the 
placenta is formed 5 and thus the embryo or egg of the marsupials fastens 
itself to the jnamma, and there communicates with the arteria (migastrica in 
the same manner as in other Mammalia it communicates with the arteria 
uterina. It is fastened by a cord resembling the navel-string, (though it is 
unknown where this cord passes out firom the embryo), which is often so 
long that the embryo hangs out of the hag, and which at the moment of 
real birth is separated by a rupture, as in 1 he case of ihe placenta and ordi¬ 
nary This exten^ uterus, however, does not invariably assume the 

fom of a purse or bag 5 in some instances it consists of simple folds of ^e 
skin, and in the monotremes, even these disappear. 

“ The umnotremes bear a very strong affinity to the ordinary marsupials, 
they likevrise very closely resemble birds, not alone in the construction of 
the bill, cranium, clavicles, shoulder-bones, sternum, and undeveloped teats, 
but specially in their organs of generation. These animals have only one 
ofsarium developed, as in birds, and both the Echidna and the Omithorhyn- 
ehm lay-eggs and hatch them. Thus it is that the uterus of the Mammalia 
becomes modified in the marsupials, so as to he situated without the body, 
and finally vanishes altogether in the Monotremata. 

^‘If we apply these considerations to ascertain the concatenation of the 
various^ groups of animals, in relation to their organs of generation, we find 
that it indicates one class, the Mammalia, which have an internal hatching 
organ^ called the uterus ,* another class, the marsupials and monotremes, 
m which this batching org^ is placed without the body, vanishing totally 
m the latter^ group, the animals of which lay eggs and hatch them; and 
V a third dass, birds, in which this property, which is irregular and. 
bButed inthe mcmdremes, becomes fully normal*”—-Allman Wext Biologfi 
^0*4 Agardh, p. 453. ® 
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mammary glands, altogether disregards the consideration of 
their viviparous production, and must, in strict logical accep¬ 
tation, he taken to include all animals possessing these organs, 
even when the function, which they were originally designed 
to execute, no longer exists: for, in the progressive degrada¬ 
tion of organic perfection, through successive groups, it is 
a necessary condition of existence itself, that the function 
should cease, either simultaneously with the organ, or before 
it is obliterated; and this latter phenomenon is so universal¬ 
ly the case with regard to all other organs and ftmctions, that 
it ought not to be accounted matter of surprise in the present 
instance. 

The Monotremata must therefore be regarded as a subor¬ 
dinate group of mammals, but whether of primary or of se¬ 
condary value, whether entitled to rank as an order or only 
as a family, is an inquiry which admits of more reasonable 
doubt. For my own part, as I consider tlie existence of the 
marsupial bones to be the simple and only unexceptionable 
character of the grouj), to which they are peculiar, I prefer 
considering the Monotremata as a subordinate group, or fa¬ 
mily, of this order, rather than elevating them to an indepen¬ 
dent and equal rank, or associating them with a different or¬ 
der. It is true indeed, that, strictly speaking, they come 
equally within the definition of M. Cuvier’s Edentata^ but if 
approximated to this order rather than to the other marsupi-' 
als, the integrity and logical simplicity of the latter group is* 
destroyed; for these, as already observed, depend, not upon 
the existence of the abdominal pouch, which is not common 
to all the species of animals included in the present order,, 
but properly upon that of the marsupial bones. 


Art. IV .—Illustrated Zoological Notices^ By Edward Charles- 
worth, F.G.S. 

{Continued from fage 248). 

1. On a Specimen, of the Loiver Jaw of the Mammoth. 

2. On a Tooth of the Genus Otodus, Agassiz^ from the London Clay. 

3. On a Fossil Zoophyte from the Kentish Chalky inclosing a Cidmis. 

The fossil elephant’s jaw represented in the accompanying 


It appears from this extract that Professor Agardh, like M. De Blain- 
ville, is disposed to view the marsupials as forming a distinct class, inter¬ 
mediate between mammals and birds; I have already stated my reasons 
for dissenting from this opinion. 
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TossU Jaw of Mamxnot]i. 

figure (No. 40), was obtained by a Dover fisherman in 1887, 
whilst dredging off the Dogger Bank; and after having been 
offered for sale to the British Museum and other metropolitan 
institutions, was purchased by Mr. G. B, Sowerby, in whose 
possession it has since remained. It is decidedly the finest 
relic of the kind that I have seen; and the very faithfiil re¬ 
presentation which I am enabled to publish of it, is due to 
the skill of Mr. G. B. Sowerby, jun,, by whom the drawing 
on wood was executed. 

The source firom which this noble fossil was derived,—the 
bed of the German Ocean,—is that which has more or less 
enriched the various museums and private collections through¬ 
out the kingdom: indeed the profusion in which the disjoint¬ 
ed skeletons of the larger Pachyderinatay must lie strewn over 
the bed of the sea, along the south-eastern coast of England 
almost bafBes conception, Mr. Samuel Woodward, in his 
Geology of Norfolk, supposes that upwards of two thousand 
elephants’ grinders had been dredged up by the fishermen off 
one little village (Hasbro’) on the Norfolk coast, in the space 
of thirteen years; and though he does not supply us with the 
data upon which he founded his calculation, his statement may 
readily be believed when one private collector in that neigh- 
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bourhood,—the Rev* James Layton,—speaks of having had 
three hundred in his possession.^ 

It would be a matter of great interest to determine the ex¬ 
tent of the sub-aqueous area over which these fossil remains 
are distributed; but conclusions upon this point must be in 
a great measure merely conjectural, as the necessary evidence 
oan only be obtained where the soundings are sufficiently shal¬ 
low to admit of dredging being carried forward. Until the find¬ 
ing of this jaw off the Dogger Bank, which is somewhere about 
midway between the English and Dutch coasts, the greatest 
distance firom the shore where fossil remains had been met with 
was the Knole Sand. At this spot, which is about twenty 
miles from the coast, a tusk, weighing ninety-seven pounds, 
and measuring nearly ten feet in length, was discovered in 1829. 

As in the case with the fossil volutes cast on shore near Har¬ 
wich, the remains of extinct mammals drawn up in the nets 
of the oyster-dredgers, and which have perhaps reposed for 
thousands of centuiies on the bed of the ocean, are in a much 
finer state of preservation than those which, in the present 
day, are so constantly being exhumed in our inland superfi¬ 
cial deposits. The mammoth’s teeth, instead of falling to 
pieces as they so frequently do when removed from the soil 
in which they are imbedded, in the former case will often bear 
slitting and polishing in the same manner as the teeth of the 
existing Asiatic elephant. A tusk, taken up off Scarborough 
about Siree years since, by some Yarmoutib. fishermen, was 
«o slightly altered in character, that it was sawn up into as 
many portions as there were hands in the boat, each man 
claiming his share of the ivory for economical purposes.^ In 
the present specimen, although the teeth are extremely per¬ 
fect, their condition has more about it than usual of the ordir 
nary character of fossil teeth; but the firm aspect, and the 
increased density and compact structure of the bony material 
of the jaw, would at once arrest the attention of an observer, 
familiarised only with such osseous remains as are procured 
under ordinary circumstances. 

We cannot suppose this jaw to have been drifted far from 
the original site of its deposition, for although the condyloid 
apophyses are gone, if so ponderous a body had been acted 
upon by the operation of currents, a separation of the rami at 
the symphysis must have taken place. The detached grind¬ 
ers obtained in a similar way are seldom bouldered, and it is 

* See Fairholme’s Geology of Scripture. Mr. Layton has subsequently 
removed to Sandwich. 

® The portion of this tusk which fell to one of the boat’s crew is preserved 
in the collection of Mr. Robt. Fitch, at Norwich. 
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therefore probable that as the sea encroached upon the land, 
these remains, by the gradual falling away of tiie cliffs, be¬ 
came engulphed, and are now found at the spots where they 
were in ihej^rst instance deposited, although the level which 
they now occupy is necessarily somewhat lower. 

Little or nothing has been added by subsequent writers to 
the description which the illustrious Cuvier has given us of 
the osteological peculiarities which serve to distinguish the 
fossil species of the genus JElephas; and paleontologists 
still follow him in referring elephantine remains, in whateyer 
region they may be found, to one and the same species. A 
slighter amount of divergence in the horizontal rami of the 
lower jaw, accompanied with a change in the shape of the 
canal formed by the approximation of these parts, especially 
at its anterior termination;—grinding teeth wider in propor¬ 
tion to their length, and wi4 more numerous and less fes¬ 
tooned lamirKB ;—are points of distinction refen’ed to by the 
above-named distinguished anatomist, when comparing the 
skeleton of the mammoth with that of the Asiatic elephant, 
the nearest allied of the two existing species. Mr. Sowerby’s 
(Rawing admirably displays the form of the anterior termina¬ 
tion of the canal in the present specimen. It is not nearly so 
wide as seen in the figures which illustrate Cuvier’s observa¬ 
tions, but at the same time it differs materially from that of 
the existing species, which, in the adult skeleton, has more 
the character of a deep cleft. A short distance from the sym¬ 
physis the canal contracts to about two-thirds the diame¬ 
ter of its anterior termination, and a somewhat similar con¬ 
traction is shown in one of the jaws figured in the ^Ossemens 
Fossiles.’ The following dimensions may perhaps as well be 
recorded. 

FT. IN. 

Widtk between the ascending rami at the coronoid processes, .,.1 7 
Width of each ascending ramus, measured midway between the 

angle of the jaw and the condyloid apophysis,....... 1 0 

WidQi of canal at the anterior termination, ..... 3J 

Ditto ditto five inches from the symphysis, . „ 

Ckcumference of the symphysis measured from before to behind, 
including the process of the mentum (one inch in length) . 1 l 

From &e atove dimensions it appears that the diameter of 
the anterior termination of the canal, as compared with the 
expansion of the ascending rami, is in tie proportion of 1 to 
6: in the ^o lower jaws figured in pi. 5 tome i. of the Osse- 
mens Fossiles, this proportion is represented as 1 to 4. 

I ha.Te remarked an extraordinary disproportion in the re¬ 
lative nmnhM of plates, when fossil elephants’ teeth firom 
Noorth America are compared with teeth fi»m the coast of 
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Norfolk ; those of the former exceeding the latter in the pro¬ 
portion of at least 2 to 1; while I have noticed that the teeth 
found in the supposed hyaena’s retreats, exhibit a proportion 
intermediate to these two. I fully anticipate that sooner or 
later it will be found that several species have been confound¬ 
ed under the name Elephas primogenius. 

In the first volume of the new series of this Magazine, p. 
226, I have noticed the occurrence of the teeth of a gigantic 
shark [Carcharias megalodoii) in the red crag of Suffolk, and 
have given an engraving of a particularly fine specimen of 
that species in the cabinet of Mr. Colchester, of Ipswich.— 
The name Otodus has been lately applied by Agassiz^ to the 
largest teeth in the family of sharks which occur in the Lon¬ 
don clay, and the tooth of this genus now figm*ed (41) I be¬ 
lieve to be unique as regards size and perfect state of preser- 



Tooth of the Fossil Genus Oiodits, 


vation. It was found in the cliffs at Walton, in Essex, by a 
servant of Lord Sidmouth, and Lady Sidmouth obligingly per¬ 
mitted me to remove it from her cabinet for the purpose of in¬ 
serting the present notice. In size this tooth presents us with 

* Figures are given in the last Livraison of the * Poissons Fossiles,’ hut 
ho descriptive letter-press. 
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an approximsbtioii to that of the crag CdTclidTicttS^ but it differs 
widdy in its relative proportions, and in the presence of late¬ 
ral denticles.—Its robust form, and the great extent of surface 
by which it was implanted in the jaw, indicate its having been 
an organ of prodigious power. Its thickness is about equal to 
half its width, as seen by the section, fig. 42. That of Carclia- 



rim megalodon is only in the proportion of 1 to 4. I am aware 
that the teeth in the existing species of Carcharias differ con¬ 
siderably in form, according to the position which they occu¬ 
py in the jaw; but the above proportions will be found to 
hold good through a series of specimens, and may therefore 
be regarded as depending upon generic distinction. The 
edges of the teeth in Otodus are perfectly free from serrations, 
and the crag specimens of Carcharias appear so, but in the 
latter their absence depends upon attrition. Some of the 
fcqualoid teeth figured in Moreton’s Synopsis of the cretace- 
mous fossils of tibe United States, probably belong to tbe 
.Resent genus. 



Figure 43 is a silicified zoophyte from the Kentish chalk, 
in which a Gidans appears very snugly housed, with its 
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spines in several places projecting througli tlie substance of 
the organic body which surrounds it, as at (<z). It would, I 
think, be a knotty point to determine, in this instance, which 
of the two has been the aggressor,—the Ventriculite or the 
Cidaris, The former cannot have been simply growing up¬ 
on a dead shell, because the root of the zoophyte is at the 
small extremity, and the large spines of the Echinus are still 
in connection with the shell to which they belong. This cu¬ 
rious fossil is in the cabinet of my hiend Mr. Bowerbank. 


Art. Y .—On Fossil Infusoria found in the County Doimi, Ireland, 
By James L. Drummond, M.D., Professor of Anatoniy in the 
Royal Belfast Institution, President of the Belfast Natural History 
Society. 

When my friend William Thompson, Esq., was at Newcas¬ 
tle (at the base of the Moume Moimtains, County Down) last 
autumn, he received a specimen of a very light, white, earthy 
substance, which had been found some time previously in 
considerable quantity, in that neighbomhood; and a short 
time ago he requested me to investigate its natoe, as he felt 
assured that it was the same kind of substance as Professor 
Bailey had found in a bog at West Point, in America, (as 
stated in Silliman’s Journal for October, 1838), and which 
was composed of fossil infusorial remains. I undertook the 
investigation, and soon found that this anticipation was right; 
the whole mass consisting of the siliceous remains of organ¬ 
ized microscopic beings, either animal or vegetable. I am 
not aware that fossil Infusoria have hitherto been detected 
in the British islands, but if not, their discovery is due to Mr. 
Thompson, as I have only followed up and ascertained, by 
microscopical investigation, that the views which he had pre¬ 
viously entertained were correct. 

The substance alluded to is, when dry, of the whiteness of 
chalk, but becomes brownish when wet; it is as light as car¬ 
bonate of magnesia, which it much resembles, but is not act¬ 
ed on by nitric, mmiatic, or sulphuric acids, and is indestnict- 
ible by fire. The specimen I received was a compact mass, 
of the shape, and nearly the size, of an ordinary building- 
brick ; it could easily be rubbed down into powder, and had 
a coarse and somewhat fibrous fracture; when a portion was 
rubbed between the finger and thumb, it had no grittiness, 
but felt like an impalpable powder, and when it was then 
blown into the air, it flew about almost like wood-ashes, 

VoL. III.—No. 31. N. s. 2 o 
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I had learned from my friend and assistant in my anatomi¬ 
cal demonstrations, Mr. Shaw, that during the past summer, 
his uncle, Dr. Hunter, of Bryansford (near Newcastle), and 
himself, had been maldng chemical experiments on a singu¬ 
lar substance which had lately been found in that neighbour¬ 
hood ; that they had proved it to be silex, but could ascertain 
nothing farther concerning it. On showing the specimen 
to Mr. Shaw, he at once knew it to be identical with the 
substance which they had been examining; I accordingly 
requested him to write to Bryansford, and obtain all the par¬ 
ticulars he could concerning it, and the following is Dr. 
Hunter’s answer. 

should sooner have written, but I waited to procure 
accurate information respecting the deposit at Lough-Island 
Reayey. * It was found on lowering the water of the lake by 
the iann Company, lying in considerable quantity under a 
coveilng of about a foot of boggy soil. It was in a semi-fluid 
state, of the consistence of thick mud, and could be lift¬ 
ed out vrith a shovel. It soon diied when laid out on the 
bank. There is also a stratum of an apparently similar sub¬ 
stance found in a mountain valley to the south of Slieve Ber- 
nagh, in the midst of the Moume range. It cuts out and 
shows itself on the face of a bank covered also with a stratum 
of peaty soil. There are also detached pieces of what I con¬ 
sider a similar matter occasionally found in the low parts of 
the alluvial soil of Corrogs, of these I shall endeavour to pro¬ 
cure specimens, and if possible myself inspect the place where 
they are found, and send them to you as soon as possible.” 




Magnified 'viewB of fossil infusorial remains. 


On examining many times small portions of the fossil mix¬ 
ed with a little water, on a slip of glass, the whole was found 

^ This Lough is a few miles from Bryansford. 
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to be composed of the bodies represented in fig. 44, of which 
the long, linear spicula [a) form at least four-fifths. The next 
most abundant are those marked (5), then (c); those marked 
[d) are still less numerous, and not always seen, though in 
some of my examinations the portion of fossil in the micro¬ 
scope consisted of them chiefly. Occasionally confer\"oid 
fragments [e) were seen, and frequently minute annular por¬ 
tions {/), while {g) is very rare. These are all the bodies 
which I have observed; there was no admixture whatever of 
unorganized matter, and no medium of cement whatever. 

The spicular bodies {a) are joints of the Diatmna elonga- 
tum^ (^Eng. Flora,’ vol. v. pt. 1, page 406). This species 
grows in the utmost abundance in a small drain of clear wa¬ 
ter, in the grounds of the Royal Belfast Institution, and its 
joints in the microscope are seen to be precisely similar to 
the spicular bodies. Wlien the loricated Infusoria are burn¬ 
ed to ashes, the latter are found to be their siliceous coverings 
unchanged; and the same thing occurs in the Diatoina, as 
was discovered by De Brebisson and Professor Bailey.* On 
burning the Diatoma elongaium to a red heat, I found it, 
when cold, to be unchanged in form and appearance, its sharp¬ 
ness of outline being ecjually well defined as before. The 
Navicula tripimctata I foimd equally xmaffected by heat, as 
also some other Infusoria with which I am little acquainted. 
Of the other bodies in the fossil I as yet know nothing more 
than their appearance; but I think an examination of the 
waters in the localities where the deposit is found, would 
bring them to light in a recent state. 

The deposit which I have now described is evidently of 
the same description as that found by Professor Bailey in the 
New World, and analogous to what is found in several pla¬ 
ces of the Old; viz. the Kieselgulir of Franzenbad, and the 
deposit in peat-bog near the same place, the Bergmehl of 
Santa Fiora, &c., which are formed of fossil infusorial re¬ 
mains.^ 

Belfasty April 30^7/, 1830. 


^ See paper of the latter on fossil Infusoria discovered in peat-earth at 
West Point, in Silliman’s Journal for October, 1838. 

2 See Edinbxugh New PhilosophicalJournal, for January, 1837, p. 183. 
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Akt. VJ.— Letter from Prof Agassiz on the subject of the French 
Edition of the ^Mineral Conchology of Great Britain." 

Neuchatel^ Mai 15, 1839. 

Monsieur, 

Je viens de lire dans votre journal (N. 29) une 
incrimination odieuse de la part que j’ai prise a la publication 
que fait dans ce moment M. Nicolet, d’une edition a bon mar- 
che de la ^ Conchyliologie Mineralogique ’ de J. Sowerby.— 
E-ien ne me paroitinit mieux merite que les reproches qui 
m’y sont addresses, si les assertions et les insinuations que 
renferme cet article n’etoient d’un bout a Tautre pei-fides ou 
mensongeres. Puisque vous avez accueilli cette accusation 
dans votre journal, j’attends de votre loyaute que vous y in- 
sererez ma justification dans votre plus prochain No. 

Malgre V immense importance de Touvrage de Sowerby sur 
les fossiles d’Angleten'e, cette publication n’ a pu trouver qu’ 
un petit nombre d’ acqu6reurs sm* le continent. Aussi le con- 
naissance que j’ai des 6tablissemeiits scientifiques deslocali- 
t5s les plus importants d’Europe m’a telle donne la certitude 
qu’une edition Franqoise ou Allemande de cet ouvrage, si 
elle pouvoit Mre publi4e a meilleur marche que 1’ original, 
seroit un veritable service rendu a la science, sans miire en 
aucim facon d Vedition originate^ qui s’est surtout ecoul5es 
en pays Anglois. N’y auroit-il pas des lors mauvaise foi a 
representer une pareille publication comme une piraterie 
systematique ? comme si des ti'aductions d’ouvrages scienti¬ 
fiques ne se feroient pas tons les jours au gre des auteurs, et 
a plus fort raison apres leur inort! et comme si, en fesant ce 
que vous, auteur d’un journal scientifique, vous devez savoir 
etre de bon droit, je devois causer la ruine des h^ritiers de 
Sowerby, en les privant du benefice d’une publication dont 
ils disposent depuis plus de quinze ans, et qui est terminee 
depuis dix, apres avoir regu deux volumes posthumes. Mais 
il y a plus, lorsque j’ai engage un lithograplie d'ici,—M. 
Nicolet,—a faire un Sowerby a bon marche, je lui ai foumi 
gratuitement la ti'aduction du texte, enrichie de nonibreuses 
additions et corrections. II est done absolument faux de dire 
que Tedition Frangoise de Sowerby, dont il s’agit, n’est qu’ 
une mauvaise contrefaqon des planches de Touvrage Anglois, 
accompagnee d’une simple translation du texte. Je n’aurois 
jamais prete mon nom a une pareille machination. Je dois 
done Irouverbien Strange la conduite d’un editeur d’un jour- 
nd scientifique qui accueille sans examen de pareilles calom- 
xiies, et je declare positivement mensongeres les insinuations 
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que j’aurois entrepris, ou fait entreprendre, cette publication 
dans le but d’en faire une affaire de lucre. Au contraire, il n’en 
a ete tire que 300 exemplaires, et j’ai mit a Tediteur pour prix 
de ma participation, la condition que Touvrage ne seroit pas 
vendu au-dessus du prix necessaire pour couvrir les fraix de 
publication. Je proteste en outre n’avoir eu aucune intention 
de nuire aux ^diteurs de I’^dition originate; si j’en ai envoye 
quelques exemplaires en Angleterre, c’est uniquement afin que 
notes amis scientifiques puissent prendre connaissance des 
nombreuses additions que j’ai faite a ma traduction. Tout ce- 
ci prouve, que dans cette circonstance, comme toujours, j’ai 
agi uniquement dans I’interet de la science. Un illusti’e geo- 
logue Anglois pourroit au besoin rapporter ce que je lui ai 
dit a ce suiet, avant de m’occuper de cette traduction. 

Ceci m’amene a vous faire encore une observation. J’ap- 
prends que pour user de represailles envers moi, (comme si 
j’avois commis des hostilites), il sepiAparoit une souscription 
pour favoriser une contrefa^on de raes ^ Poissons Fossiles,’ ac- 
compagnee d'une traduction Anglaise du texte, qui puisse etre 
publiee a 10s, lali\Taison, au lieu de 30s. Permettez-moi de 
vous dire ma fagon de penser a ce siijet. Si le fait est vrai, 
j’envisagerois cet acte, en iant qtie represaille^ comme tout ce 
que Ton pourroit imaginer de plus perfide et indigne de tout 
bomme qui se respecte; mais si la chose n’avoit lieu que dans 
un but d’utilite, je declare aussi franchement que j’appelerois 
la r^ussite de tons mes voeux, esperant voir par la mon ou- 
vrage passer entre les mains de quelques cents personnes qui 
n’auroient peut-etre pas pu I’acquerir au prix de souscription. 
Depuis le nombre de mes souscripteurs m’est approximative- 
ment connu, je n’ai fait tirer qu’un petit nombre d’exemplaires 
en sus; mon edition sera done epuis^e avant q’une pareille con- 
trefacon puisse etre terminee, et comme j’ai detrais les gra¬ 
vures de mes planches, dans aucun temps je ne serai curieux 
de refaire une Edition d’un ouvrage qui n’a ete pour moi 
qu’une source intarissable de desagremens et de sacrifices, 
quelques jouissances intellectuelles qu’il m’ait procure. Si 
done I’idee d’une edition a bon marche de mes ^ Poissons Fos¬ 
siles’ n’est pas une mauvaise plaisanterie, je desirerais seri- 
eusement connoitre les personnes qui veulent s’en charger; 
j’aurois, j’en suis certain, plusieurs bons conseils a lem: donner, 
afin de contribuer a leur faire atteindie plus facilement leur 
but, qui doit etre, je le pense du moins, de repandre un ou¬ 
vrage envisage comme utile, et non pas tmiquement de me 
nuire. D’aillemrs, mon ouvrage sera completement acheve 
dans un an, avec le 15me livraison que j’espere publier a 
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Paques prochain; et je m’estimerais heureux de le voir tra- 
duit et reproduit sous quelle forme que ce soit. 

Esp§rant que vous voudrez bien inserer le contenu de ma 
lettre au complet en le traduisant litt^ralement, j’ai I’honneur 
de vous pr6venir que j’en exp6die quelques copies a plusieurs 
de mes amis. 

Veuillez agr6er, 

Monsieur, 

L’assurance de ma consideration distinguee, 

L. Agassiz. 


translation. 


Nmchatel, May 15,1839. 


SIR, 

I Laye just read iu the 29tli number of your Journal an in¬ 
vidious crimination of the part which I have taken in the cheap edition of 
So. Min. Conchology, now in course of publication by M. Nicolet. No¬ 
thing would be more richly merited than the strictures which are there 
passed upon me, were it not that the assertions and insinuations which die 
article contains are altogether malicious and without foundation. As you 
have brought forward this accusation in your journal, I expect from your 
sense of honour that you will give publicity to my justification in your 
forthcoming number. 

Notwithstanding the great importance of Mr. Sowerby’s work on the 
Fossils of England, this publication has met with but few purchasers on 
the continent 5 and the kiowledge which I possess of the most important 
European Scientific Institutions, has assured me that a French or German 
edition of the work, published at a lower price, would be rendering a real 
service to Science, without in any way proving injurious to the original 
edition, for which the principal demand is in England. Would it then 
not he unfair to represent such a publication as a systematic piracy; as 
though translations of scientific works were not being made every day with 
the consent of authors, and with still greater reason after their death; and 
as if in doing that, which you, as the conductor of a scientific journal, 
ought to know I am justified in, I am likely to injure the family of Mr. 
Sowerhy in depriving them of the benefit of a publication of which they 
have had the disposal for more than fifteen years, and which has been com¬ 
pleted ten years, after the addition of two posthumous volumes ? But in 
addition to this, when I agreed with a lithographer, M. Nicolet, to bring 
out a cheap Sowerby, I gratuitously furnished him with a translation of 
the text, enriched with numerous additions and corrections. It is then 
altogether untrue to say that the edition in question is but a sony imitation 
of the plates of the English work accompanied by a mere translation of 
the text. I should never have lent my name to such a machination. It 
appears to me therefore, very strange conduct in the Editor of a scientific 
journal to give, without examination, publicity to such calumnies; and 
I affirm that the insinuation of my having entered upon this undertakiug 
with a view to pecuniary emolument, to he altogether unfounded. On the 
contrary, only 300 copies have been struck off, and I agreed with the Edi¬ 
tor as the pricjC of my participation in it, that the work should not he sold 
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at a sum above that necessary to cover the expense of its publication. I 
protest also, that I bad not the least jntention of injuring the Editor of the 
original edition: if I have dispatched some copies to England it has been 
with the view of letting my scientific friends see the number of additions and 
corrections which I have incorporated in my translation. All this proves that 
in the present instance, as always, I have only acted from a regard to the 
interests of science. An illustrious English geologist can, if requiredj re¬ 
late what I said to him on this subject before I occupied myself with 
the translation. 

This leads me to make one other remark to you. I understand, that by 
way of reprisal, as though I had committed hostilities, there is in prepa¬ 
ration a subscription to bring out a reprint of my Fossil Fishes, with ah 
English translation of the text, at 10s. a livraison instead of 30s. Permit 
me to tell you my notions upon this subject. If the fact be true, and I am 
to regard this act in the light of a reprisal, I must deem it most perfidious 
and disreputable; but if 3ie thing be only undertaken as a matter of uti¬ 
lity, I declare 'vsdth the same frankness, that I shall be gratified, hoping 
thus to see my work pass into the hands of some hundreds of persons who 
would not perhaps be able to obtain it at the original subscription price. 
As I have now pretty well ascertained the amount of my subscribers,! have 
only had a few copies struck off beyond that number, and my edition will 
consequently be disposed of before a reprint can be completed; and as I 
have effaced the drawings from the stones, at no future time shall T be de¬ 
sirous of attempting another edition of a work which has all along been to 
me a source of vexation and sacrifice, whatever intellectual enjoyment it 
may have produced me. If, therefore, a cheap edition of my work be 
really seriously talked of, I should like to know the parties who are about 
to engage in it, as I should have some advice to give them to enable them 
more readily to attain the object which I, at least, think they should have in 
view ; viz., the diffusion of a work regarded as useful, and not merely an 
attempt to injure me. As my work will be completely finished in a 
year, with the 15th livi-aison, which I hope to publish next Easter, I shall 
esteem myself fortunate to see the work translated, in whatever shape it 
may appear. 

Hoping that you will insert the contents of this letter entire and literally 
translated, I have the honour to inform you that I have sent copies to se¬ 
veral of my friends. 

Louis Agassiz. 


THE 

MAGAZINE OF NATURAL HISTORY. 

JULY, 1839. 

Our remarks upon M. Nicolet’s French edition of Sowerby’s work on the 
fossil shells of this country, have drawn forth a reply from Prof, Agassiz^ 
which should have received a place in our last month’s number, had it 
not reached us too late for publication. We now insert his letter, with 
a translation of its contents, that every publicity in our power may be 
given to the vindication which he has put forward. Had the work under 
notice originated with none other name than those of the printer, pub¬ 
lisher, and artist, greatly as we might have regretted, for the interests of 
science, the non-existence of international* protecting enactments, the 
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matter ■would have appeared to us one of comparatively trivial importance, 
and instead of advancing anything in the shape of reproach or remon¬ 
strance, we should have deemed it the wiser course to have been altoge¬ 
ther silent. 

The name, however, of Louis Agassiz, as the Editor and avowed pro¬ 
jector of the reprint, and the plausible statement from a man of such high 
scientific reputation, that its cheapness, when compared with the price of 
the original worh, must necessaiily tend to further the progress of Geo¬ 
logy, made us determine, without a moment’s hesitation, on the course 
which we pursued. For though originating in such a quarter the scheme 
threatened to be tenfold more injurious in its operation, we felt that Agas¬ 
siz was bound by so many ties to this country, that he w^ould probably 
consider himself amenable to the expression of censure, if publicly di¬ 
rected against him in the columns of an English Journal. We are glad 
to find that on this head we have not been mistaken; and we may add 
too that our expectations have been completely realised, in not even the 
shadow of an argument being adduced to oppose the views which we 
put forward, as to the injurious prospective operation of the part acted 
by Agassiz. He repeats, it is true, the substance of the shallow sophism 
that we quoted from his preface; but how does he support the position 
which he would there maintain, the assumed “ utilite ” of the measure 
we condemn ? Three hundred cheap Sowerbys, he tells us, will be dis¬ 
seminated over the continent, and pass into the hands of those who would 
not otherwise have possessed copies of this important work. But has 
Agassiz so little foresight, so small a share of penetration, that he looks 
to this one result as the sole and only consequence of the course which 
he is pursuing ? Can he not perceive that the system which he has com¬ 
menced, if followed up upon the strength of his example, must strike at 
the very existence of a class of works upon which the progress of Geolo¬ 
gy is essentially dependent;—^works which convey to us delineations of 
new forms as they are brought to light in both the past and existing or¬ 
der of creation;—^which tell their own tale without the aid of a transla¬ 
tor, let the country be what it may to which science is indebted for their 
acquisition; but which, from the heavy cost of their production, and the 
limited class among which they circulate, require that kind of support 
which is not restricted by the boundaries of clime or country ? 

Agassiz has saved us the necessity of selecting an instance by way of 
illustration. Singularly enough, the same document which contains the 
attempt to justify his conduct, informs us that notwithstanding the un¬ 
exampled support which, although a foreigner, he has in this country re- 
o^ved, by the aid of public pecuniary grants, and that of most extensive 
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private subscription, still that his ‘Poissons Fossiles’ has been to him 

line source intarissable de desagremens et de sacrifices.” Surely then 
this, his own experience, might have suggested to Agassiz the impor¬ 
tance of every possible encouragement being held out to the present au¬ 
thor of the ‘ Mineral Conchology,’ with a view to the continuation of that 
work, rather than that the continental demand should, for the future, be 
supplied by an edition so low in price, that competition on the part of 
Mr, Sowerby would be utterly impossible. 

As it respects the minor points adverted to by Agassiz, we shall be very 
brief. That an English sale of the cheap edition was calculated upon, 
we feel satisfied, because a large number of prospectuses have been dis¬ 
patched to this country, and great pains taken to circulate them; but 
whether at the instigation of Prof. Agassiz or his lithographer, we cannot 
say. The general principle of translating scientific w'orks from one lan¬ 
guage into another is utterly foreign to the question, and cannot possibly 
be brought to bear upon those publications whose scientific value is vested 
in faithful representations of species, fac similes of which can be at any 
time produced at an enormous reduction of expense below that which 
they have originally cost the author. 

That Agassiz is altogether in error on the subject of the relation in 
which the present Mr. James De Carle Sowerby stands in respect to the 
‘ Mineral Conchology,’ is clear from the following passage, which will be 
found in No. 105. “ To the public the author feels deeply indebted, 
and cannot refrain from declaring his gratitude for the encouragement 
bestowed upon a work commenced by his lamented father, and in the con¬ 
tinuation of which he himself has incurred so much’ responsibility.”— 
Dated Camden Town, July, 1835.' 

As to the numerous additions and connections in the French edition upon 
which Agassiz seems to plume himself, we cannot give him a great deal 
of credit on this score, when his zeal for science has not induced him to 
procure from England such species as are now well known and readily 
obtained in a more perfect condition than some of the specimens figured 
in the early numbers of Mr. Sowerby’s work. And upon the subject of 
an English edition of the ‘ Poissons Fossiles,’ though, as far as we are 
aware, nothing of the kind is in contemplation, yet if its author really 


' It is hardly necessary to observe that since the publication of the 
above number in 1835, English geologists have been anxiously hoping 
that Mr. J. de C. Sowerby would again proceed with the continuation of 
the ‘ Mineral Conchology.’ 

VoL. III.—^No. 31. N. s. 2 p 
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hare acted with so little pmdence as not to have reserved a supply to 
meet the demand that must arise when the work is rendered complete; 
and never intends, after the issue of his 15th livraison, to resume those 
lahoui’s in ancient Ichthyology which have shed so much light upon this 
department of science, and reflected so much lustre on himself; in that 
case most cordially should we adopt his avowed sentiments, and look up¬ 
on a cheap English fac-simile of the ‘ Poissons Fossiles,’ as a matter of 
the highest ‘utilite.’ 

A paper from the pen of Mr. Lyell appears in our number for the pre¬ 
sent month, which embodies some results of the highest interest, as bear¬ 
ing upon the tertiary Geology of Norfolk and the adjoining counties.— 
The district treated of has long been celebrated for the number and beau¬ 
ty of its fossils; but until within a very recent period, no suspicion had 
been entertained that the fossiliferous beds called “crag” included depo¬ 
sits of distinct geological ages. It is now, however, satisfactorily shown 
by the application of the per-centage test to the very extensive series of 
crag Testacea in the cabinet of Mr. Searles Wood, that three marine de¬ 
posits, of different and well-marked periods, overlie the chalk and Lon¬ 
don clay in this part of England. This result confirms the general views 
upon Tertiaiy Geology which Mr. Lyell has entertained in opposition to 
M. Deshayes, who asserts the existence in the tertiai’y group, of three de¬ 
finite proportions in the percentage of extinct species, and to one of which 
any member of the series may be referred.* 

The misapprehension which has so long prevailed respecting the his¬ 
tory of a formation that has so often been looked at with geological 
eyes, proves the absolute necessity for extreme caution in deciding upon 

the age of deposits that may be situated in less frequently explored locii- 
lities. 

From the recently published annual reports of the Geological and 
Zoological Societies, both these important scientific associations may be 
considered in a flourishing condition. The former has been steadily in¬ 
creasing in the amount of its members; and though the latter has pro¬ 
bably attained its maximum number, and suffered a serious diminution 
of income from the unfavourable summers of the two past yeais, the re¬ 
ceipts have still left a surplus over the expenditure. The Council of the 


4. Constant proportions (3 per cent, 19 per cent, 52 per cent.) in 
number of recent species, determine the age of the tertiary strata.” 
»«shayes; translated in Mag, Nat. Hist voL i, n. s. p, 12 
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Geological speak with regret of the resignation of their recently-appoint¬ 
ed Curator, Mr. Searles Wood, whose health would not permit him to 
continue in office. Referring to the Society’s collection of crag fossils, 
the Museum-Committee state that Mr. Wood ^‘has added to it most li- 
“ herally from his private cabinet, and has by this means augmented the 
species of Mollmca and corals from about 100, of which they before 
“ consisted, to no less than 400, besides inserting many specimens in a 
“ more perfect state, of species of which the Society already possessed 
“ some individuals. Duplicates, moreover, of many species common to 
“ the upper and lower crag, have been introduced for the sake of compa- 
“ risen; and the localities of all Mr. Wood’s specimens, verified from his 
“ own observations, have been carefully noted on the tablets. By these 
“ important donations the number of diwers containing organic remains 
“ of the crag, has been increased from 10 to 27.” 

The Zoological Society have recently been so unfortunate as to lose 
the chimpanzee and the male and female orangs, all of wliich were, a 
short time since, alive, and exhibited together in the Regent’s Park.— 
The great object of interest now at the Gardens is the young gimffe, the 
birth of which took place about ten days since. No similar instance has 
ever previously occurred in Europe. 


REVIEWS. 

Art. I.—1. Monographia Chalciditum. By Fran cis Walke r. I london : 
Bailliere. 1839. 8vo, pp. 330. 

2, Hymenoptera Britannica: Alysia. Auctore A.H. Haliday. Fascicu- 
lus alter. London: Bailliere. 1839. pp. 32. 

The cessation of the publication of the ^ Entomological Ma¬ 
gazine,’ previous to the completion of tlie Monographs upon 
the Chalcididce by Mr. Walker, and tlie Ichneumones admiti 
by Mr. Haliday, has compelled these gentlemen to resort to 
separate publication for the teiinination of their memoirs.— 
Mr. Walker’s work, therefore, instead of being a ^ Monogra'- 
pliia Chalciditum^ is a monograph only of four of the genera 
of that family, with supplemental species of some of the other 
genera described either in the ^ Entomological Magazine,’ or 
the ^ Annals of Natural History.’ The present volume con¬ 
tains descriptions of 452 species, chiefly inhabitants of this 
country, and now for the first time described. It must there¬ 
fore be considered an important addition to our Famia. 

Mr. Haliday’s brochure comprises descriptions of about for¬ 
ty British species belonging to the Ichneumonideous genus 
Alysia and its subgenera,—sixty-one species of the same ge¬ 
nus having been previously described in the ^ Entomological 
Magazine.’ It also comprises a very valuable Synopsis of 
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the entire order Hymenoptera^ upon which the author has 
bestowed so much attention, and in which we find the natu¬ 
ral habits of the insects, as well as their structural peculiaii- 
ties, considered as the ground-work of the classification here 
proposed. 

It is impossible to compare these two works together with¬ 
out noticing the different mode in which they are written :— 
whilst the latter exhibits a lucid methodical arrangement in 
all its parts, the former is lamentably deficient therein. For 
instance, there is no generic character of Aphelimis and Pter- 
optrioo ; and almost eveiy species is foimed into a distinct 
section, apparently of equal rank, without any gradational 
series of groups. Tlius, although the species may be w^ell 
described specifically^ their generic and subgeneric investiga¬ 
tion will be attended with endless labour, unless the work be 
revised. As there are 84 species of CiiTOspilns here describ¬ 
ed, it would have been well to have republished the 74 which 
have already, or are intended to appear in the ^ Annals of 
Natiu'al History, ’ and in which they are scattered through 
many niunbers. 


Art, II.—1. Siippleanent to the ‘ History of British Fishes^ By William 

Yarkell, F.L.S. London: Van Voorst. 1839. 

2 . On ike Growth of the Salmon in Fresh Water, By the same Author. 

Van Voorst. 

The additions made to British Ichthyology in the short pe¬ 
riod that has elapsed since the publication of Mr. Yarrell’s 
valuable ^ History of British Fishes,’ have now enabled the 
author to increase his work by the descriptions of nearly thir¬ 
ty species. Figures of all these are given in the present sup¬ 
plement, which, with then history, adds 72 pages of matter 
to the original publication. Of course, the supplement will 
find a place in the library of all those who possess a copy of 
the previous volumes, in the second edition of which latter 
we suppose the additional species will be incorporated. One 
of the fishes now recorded by Mr. Yarrell as an acquisition 
to the Fauna of the British seas, is also new to Ichthyology 
generally; it is a species of the genus Osmenis. captured 
near Rothsay, in the isle of Bute, and sent to the author by 
Mr. William Ewing, of Glasgow. It is described under the 
specific name Hebridicus. 

The following is a list of the genera to which the additions 
contained in the Supplement are referable.— Triyla, 1; Peri- 
stediony 1, (from Dr. Edward Moore; described Mag. Nat. 
Hist., vol. i. n. s.); Gohius^ 3 ; Crenilahrus^ 2; Ahramis^ 1; 

Salmcy 1; Coregonus, 2; Motella, 1; Platessa, 
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1 ; Monochirus, 1 ; Echiodon 1 , (a new genus recently de¬ 
scribed by Mr. Thompson, in the Transactions of the Zoolo¬ 
gical Society), Syngiiaihim^ 1 ; Adpenser^ 1 ; EchmorhinuSy 
1 ; ZygcBuay 1 ; Rakiy 2, (one from vol. ii. of the Mag. Nat. 
Hist. n. s. described by Mr. Couch). 

Besides the history of the new Fshes, the supplement con¬ 
tains some valuable additional matter relating to species 
which were figured in tlie previous volumes. The most im¬ 
portant article of this description is one upon the growth of 
Salmon in fresh water. This has been separately published 
in the form of a large brochure, and is illustrated with six 
admirably coloured engravings on steel, exhibiting the cha¬ 
racter and natural size of the fish, and its exact appearance 
at various stages during the first two years. One novelty in 
the supplement with which we are highly gratified, is thus 
spoken of in the preface :— 

“ To render tlie pictorial part of this Supplement as useful as its size 
and cliaracter would admit, I have introduced, as vignettes, representations 
of the bones of the cranium of several well-known fishes, derived from the 
works of Cuvier, Rosenthall, and others: and should this part of the plan 
be approved as a worthy mode of occupying a portion of that space usually 
devoted to lighter subjects, it may, on some future occasion be so enlarged 
upon as to include an illustration of one cranium in almost all the princi-. 
pal genera. In the present instance, however, not to interfere with the 
ornamental appearance of these crania, as vignettes, by a repetition of let¬ 
ters or numbers in reference to each particular bone, I have confined the 
markings to the Perch only, as here introduced, premising, that a little 
useful perseverance will lead to a knowledge of the analogous bones in 
other crania.” 

We have only to add, that in the execution of the cuts, and 
the general style of getting up, this volume is on a par with 
any one in the series of Mr. Van Voorst’s publications. 

SHORT COMMUNICATIONS. 

Descriptions of New PopillUey — Mr. Solly having obli¬ 
gingly placed in my hands some specimens of the genus Po- 
pilliay which he has received fi*om the East Indies, I hasten 
to transmit to you for publication descriptions of those species 
which appear to be new. 

PopiLLiA vwnay Newman. 

xAntennas nigrae; caput, prothorax, et scutellum, aenea, clypei inargi- 
ne antico, prothoracisque marginibiis lateralibus luteis; elytra pro- 
funde puncto-striata, lutea, fasciis tribus, quarum antica interrupta, 
media flexuosa, postica lata apicali, nighs; podex nigro-aeneus, li- 
nea longitudinal! lutea. (Corp. long. .5 unc. lat. .325 unc.) 

Colour, — Antenn<B black; palpi testaceous; head gold-green with a nar¬ 
row anterior yellow margin to the clypms ; prothorax gold-green, with the 
lateral margins yellow ; scutellum gold-green; elytra yellow’, with the fol¬ 
lowing black markings;—a marginal line surrounding each elytron^ an an- 
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terior transverse band more or less interrupted or broken into spots, (in the 
specimen before me four distinct spots supply the place of the band), a me¬ 
dian transverse flexuose band, and a broad apical band, in which, on each 
elytron, is a minute yellow spot; ih^podex is nigro-ajneous, with a central 
longitudinal yellow line; the legs have a mutable metallic lustre, the /e- 
mora being margined and tipped with yellow; the produced memtmmm is 
yellow, the inetasternum has two somewhat tiiangulav yellow spots; the 
underside of the abdomen has various yellovy markings. 

Inhabits Assam. There are several specimens in Mr. 
Solly’s cabinet. 

PopiLLiA gehjwm, Newman. 

Antennae testaceae; caput, prothorax, et scutellum caprea; elytra 
piincto-striata, testacea, regione suturali pallidiori; podex cupreus, 
pilis albis bisignatus; pedes testacei fulgore cupreo nitidi. (Corp. 
Tong. ,425 unc. lat. .25 unc.) 

testaceous; head, and scutellum brilliant 

copper-coloured; elytra testaceous, with a tint of copper colour, the region 
of the scutellum being paler; the podex is brilliantly copper-coloured, and 
has two rather diffuse spots composed of white hairs; the legs are testace¬ 
ous with a varying metallic lustre. Sculpture. —Head thickly punctured; 
protliorax punctured throughout, but posteriorly, near the scutellum, the 
punctures are less obvious ; the scutelhim is very sparingly punctured; the 
elytra are puuctato-striate. 

Inhabits Assam. In the cabinet of Mr. Solly. 

Genus.— Paracrusis, Newman. 

E PopilUA celeherrimi Leach mesosterno mutico nullo mode porrecto 
plane dififert; elytra quoque convexiora, figura omnino glohosidr. 

This genus, in the structure of its antennce, imtrmnenta 
cibaria, &c., nearly agrees with PopilUa of Leach ; the for¬ 
mation of the legs is also nearly the same, the outer claw of 
the fore and middle feet being bifid at the apex: its habit, 
however, is very different, its figure almost globose, as in 
Coccinella^ and tbe elytra very convex, but the most obvious 
structural difference is in the sterfiiim, the prosternum is 
produced in a sharp ridge between the fore legs, and the me- 
sosternim is depressed and indented, and entirely without the 
anteriorly porrected portion so very^ obvious in the PopilUm, 
Paracrusis cyanipes, Newman. 

Hubra, oculis nigris, antenuis testaceis, capitulo nigro; elytris rubris, 
glabris, obsolete striato-punctis; tibiis tarsisque cyaneis. (Corp. 
long, .5 unc. lat. .375 .unc.) 

Colour. —Red, shining, antennee testaceous, -with a black club; palpi and 
mandibles tipped with black; elytra red; iilim and tarsi of a bright metal¬ 
lic blue. Sculpture. —Head regularly but not very thickly or deeply punc¬ 
tured, a very distinct line (not observable in any of the Popillice), separates 
the clypetLS from the vertex; prothorax regularly punctured and completely 
surrounded dorsally by a slender ridge; scutellum regularly but sparingly 
punctured, broader and shorter than in the species of Popillia ; elytra with 
twelve series of punctures, the 1st parallel to the suture, and the interstice 
between this and the 2nd three times as wide as either of the other intersti¬ 
ces, and irre^larly punctured. 

iBhabits Assam. In the cabinet of Mr. Solly. 

*■ P^dward Newman, Peptford, June^ISS9. 
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Art. T.— On the Clmsijlcaiions of the Amphibia. By John Hogg, 
Esq., M.A., F.L.S., aP.S., &c. 

{Confirmed from page 274.) 

It will be here noticed that I have chosen the 7node$ of re¬ 
spiration, and the respiratoT-y organs^ for the principal cha¬ 
racters by which to divide the whole class into two leading 
sections, or ml-clmses. The absence, the decay, and the per- 
7nanency of gills, materially influencing the respiratory system, 
and so affording the most natural properties for the subdivi¬ 
sion of the animals into their respective orders, present a clas¬ 
sification, at once simple and uniform. And I cannot but 
consider, that these organs furnish the truest characters for 
more accurately distinguishing the several groups, not only in 
accordance with the most singular and curious phenomena, 
which have hitherto been found to arise from their physiolo¬ 
gical conformation, but also in direct explanation of their 
common name, ^ Amphibia^ and in farther elucidation of their 
supposed amphibiousness. 

Some observations explanatoiy of the sub-classes, orders, 
and families adopted by me, may not now be deemed super¬ 
fluous. 

The sub-class comprises the monopneumenous amphi¬ 
bians, or those animals in which the function of respiration is 

Vor. III.^No. 32. N. s. 2 q 
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effected by means of a single breathing-apparatus ; that to 
say, either altogether by lungs alone, or else at Jirst by gills 

and then by lungs. , i 

This sub-class includes ihe ^rst and second orders. The 
first order giyes the ahranchians^ viz., such animals as are 
never found to be furnished with gills at any time of their 
existence; wherefore they alw^ays breathe atmospheric air, 
and the consequent circulation of the blood is, of course, 
merely pulmonary. There is only one family in this order, 
—^the Cmciliade; which naturally constitute a link interme¬ 
diate between, and allied to, both the ophidians and the true 
amphibians: to the former they are similar in their external 
forms, in having neither legs nor gills, and from their second 
lung^ being much smaller than the first; to the latter they 
approach in the smallness and shortness of their ribs, and in 
the formation of their hyoid bones, from the appearance of 
which one might be induced to suspect that some branchial 
apparatus once existed, and that a metamorphosis had actu¬ 
ally taken place. 

The second order embraces all those animals which (as 
yet are known to) undergo any metamorphosis: these are the 
frogs, the frog-like amphibians, and the family of salamanders. 
In their early forms, larvcs or tadpole stages, they breathe by 
gills in the water, just as fishes do; and after their transfor¬ 
mations, or in their perfect State, they respire simply by the 
aid of lungs in the atmosphere. Hence, the term ^ Caduci- 
iranchia^ smBSioiently points out as well the phenomena.ex¬ 
hibited by the changes in the forms of this natural group, as 
their most singular qualities,—ofrespiring in water by 
gills, which, when they have performed their service to the 
immature creatures, become obliterated, or decay, together 
with their cartilaginous arcs and deciduous lids or opercula; 
—and of afterwards respiring in air by proper and fully-de¬ 
veloped lungs.^ And the circulation of the blood in the one 
case would be branchial,^ but in the other only pulmonary. 

* Cuvier observes, “ leur deuxitoe poumon est aussi petit que dans les 
autr^ $eipeus.”“* Rdgne Animal,’ tome ii. p. 99. 

*lies batraciens *‘ont tons deux poumons egaux, auxquels se joignent, 
dans le premier tlge, des brancbies qni ont quelque rapport avec celles des 
pdissons, et que portent aux deux cotes du col des arceaux cartilagineux. 
qui hennent a 1* os byoide. La plupart perdent ces brancbies et P appareil 
qui les Supportej en anivant a V etat parfait.”—Cuvier: ‘ Retme An. tome 
■ 

*Tlie circulatjon through the external branchial tufts of the young tad- 
'syhen <mly dnee or four days old, affords a very 
cMectl^e glohules of blood may be seen 
A l&tmetCTO the traio^rent fiftger4ihe 
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In this order I have divided the animals into four families, 
characterized by the shape of their body when adult, their 
tailless form, the presence of a long tail, &c. 

I must here observe, that although the adult caducibran- 
chians may be well ascertained and correctly specified, we 
know little of the exact varieties of form assumed and chang¬ 
ed by the larvcs of each species; to describe indeed the tad¬ 
poles of one or two species of any of the genera of that order, 
otherwise than the supposed general appearance of those of 
all the species, is clearly incorrect; for careful investigations 
have only been made on the tadpoles of the common firog, the 
edible frog, the toad, the aquatic salamander,* and probably 
a very few other species, but of the greater number of those 
of the more rare and foreign kinds, we are at present quite 
ignorant. So likewise we know nothing of the very first ap¬ 
pearance of the immature animals,—I mean especially when 
first produced fi:om the (ma ^—^belonging to the latter, or Am- 
phihia Diplopnetimena^ which are supposed never to trans¬ 
form ; concerning them, 1 expect, Zoology will some day re¬ 
ceive many curious facts. 

The second sub-class, or diplopneumenous kinds of amphi¬ 
bians, are those which respire by the aid of a double breathing 
apparatus, namely, by lungs and by gills, or gill-like organs, 
both of which the animals simultaneously retain during the 
whole period of their life. So that consequently tbe circula- 


processes or lobes of the external Iranchim, turning round the tips or extre¬ 
mities, and ascending up the opposite side. The "blood continues to circu¬ 
late with great velocity, and in a regular and continued stream. This 
phenomenon struck me as one of the most beautiful I ever beheld. 

* Those who wish to pay attention to this subject, and “ mutatas dicere 
formas” of the dijfferent larvce^ I refer to the three following beautifully-il¬ 
lustrated monographs by Dr. Rusconi, as examples worthy of their imita¬ 
tion .—^ Descrizione Anatomica degli organi della circolazione deUe Larvse 
delle Salamandre Acquatiche: * con tavoia; 1817. ‘ Amoures des Salaman- 
dres Aquatiques, et developpement du tetard de ces Salamandres depuis T 
OBuf jusqu’ a Panimal panait’ 1821. ‘ Developpement de la Orenouille 
commune, depuis. le mmnent de sa naissance jusqu’ a son etat parfait’— 
1826. And see Humboldt and Bonpland’s Voyage, vol. i. part 2 plate 13, 
for Cuvier’s illustrations of the tadpoles of Bufo fuscm and Sahrmndra 
aqmtica. Sir E. Home also published in the ’* Phil, Trans,’ for 1825, p. 
81, a paper “ On the changes the omm of the Frog undergoes during the 
formation of the Tadpole,” illustrated hy accurate and beautiful plates 
from the pencil of Bauer; hut he has neglected to give a representation of 
the singular mode in which the external hranchim are often seen to disap¬ 
pear, about the sixth or seventh day from the birth. On one side the little 
creatures (in some specimens) exhibit at that age no appearance of exter¬ 
nal tufts ; and on the other side, only the extremities of these tufts are vi¬ 
sible, being nearly draicn mthin the cervical aperture. 
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tion maybe named hrancMpulmonary^ that is, hotk branchial 
and pulmonary; and therefore either the one or the other 
takes place as the resphation of the animals is aquatic or at¬ 
mospheric. In this sub-class are comprised two orders. 

The third order,— Imperfectihranchia^ —is provisionally 
instituted in consequence of our present imperfect knowledge 
of the two American genera, Menopoma and Amphmma^ 
which alone constitute it. 

These extraordinary creatures appear to have only imper¬ 
fect gills, or rather gill-like organs, for they are not known to 
possess the external branchial tufts, which permanently be¬ 
long to, and form the chief character of, the following order, 
though they are always furnished with the rest of the gill-like 
apparatus, viz., the branchial openings on the sides of the 
neck, the membranous lids or opereula^ and cartilaginous arc 
formed from the hyoid bone. From a careful examination of 
these organs in the beautiful specimens of the anteriot por¬ 
tions of the Amphiuma means^ and the Menopoma Allegha- 
nieme^^ prepared by the celebrated John Hunter; and after 
attentively comparing them with the very similar parts in the 
Proteus^ and Siren f I think I have sufficient grounds, dur¬ 
ing our present confined knowledge at least, for maintaining 
that they, in all probability, do some service analogous to the 
true gills of the latter, and that they assist in, if they do not 
altogether perform, the function of respiration in the water. 
I was unable to perceive any particular difference in the struc¬ 
ture of the branchial, pulmonary (except as to the origin of 
the pulmonary arteries), and circulatory organs, between the 
Amphiuma and the Menopoma^ as exhibited in these speci¬ 
mens; wherefore the description of those organs in the one, 
will suffice for both the animals. Mr. Hunter, in his own 
account of the dissected specimen of the Amphiuma meam 
just referred to, and which is lately published in the ^ Physi- 

* Numbered 915 in the Museum of the Royal College of Surgeons in 
London; described in the ‘ Phys. Cat.’ vol. ii. p. 43; and figured in Rus- 
coni’s ‘ Amours des Salamandres,’ pi. 5, fig. 7, where it is named by mistake 
^ Sirm See Hunter’s own description of it in Cat. vol. ii. p, 

150, note* 

® Numbered 916 and 917 in the same Museum; described in Cat. vol. 
ii. p. 45 ; also therein figured in plates 23 and 24. For Hunter’s account 
fiom his MS. j refer to the same Cat pp. 149—154. 

syide ‘ Monografia del Proteo,’ da Configliachi e Rusconi: tab. 4, fig. 

. 

: preparation No. 914 in the Museum of the Royal College of Sur- 

plate ffiustrative of Fr Owen’s paper in vol. i. of tiie Zo^ 

^ plate 11, part 2, vol. i. Voyage de Humboldt 
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ological Catalogue of the Hunterian Collection’ (voL ii. 7iote^ 
p. 151), calling the imperfect branchial organs gills^ thus de¬ 
scribes them.—The gills are composed of three cartilages, 
which are placed in the same manner as gills in fish; but 
these cartilages have neither the pectinated part nor the mush¬ 
room partition, which those of fish have; their ends are arti¬ 
culated together, and the whole is joined to the extremity of 
the same bone as that of the tongue. From the fauces there 
is an opening outwards, between the two inferior cartilages of 
the gills, for the water to pass. In this opening, which is 
oblong, is placed a structure composed of two valves, which 
will obstruct the water passing in firom without. The two 
cartilages which are above the opening, between which the 
two arteries pass, are lined on the inside by the membrane of 
the fauces^ which is not very thin.” Next, the aorta^ or gi*eat 
artery, arising from the ventricle of the heart, swells at its 
upper part into a bulb-like bag {bulbm arteriosm)^ from the 
extremity of which there proceed eight smaller arteries, four 
diverging to the right side and four to the left^ one of the 
lower arteries, on each side, passes downwards and enters up¬ 
on the top of each lung, along which it ramifies, and forms 
the pulmonary artery. ^ The other arteries branching off from 
the Jtrterial bulb on each side, proceed outwards to the gilU^ 
and becoming the branchial arteries, there wind round and 
between the cartilages of those parts,” both on the left and on 
the right side; thence, coming round towards the back, they 
unite into a single trunk on either side, which, running to the 
backbone, afterwards constitute (with other branches) the ao?-- 
ta descendens. This organization then proves the circulation 
of the blood to be twofold^ and in fact brancliipulmonary^ or 
fneuviobrancMal^ as it has been well named by Hunter, for 
there are two distinct arteries (puhno7iary) leading to the two 
lungs, and as many separate branchial arteries wind around 
the gill-like organs, as there are such organs or gills in num¬ 
ber.® This circulation is nearly identical with that of the 
animals in the next order of Ainphibiay which have complete 
and persistent branchm; the only difference is, that in the 
latter the branchial arteries send off branches^ which enter and 
ramify through the external gill-tufts attached to the ends of 
the hyoidean arcs, in order that the blood may be more sub¬ 
jected to the influence of the water. Now, I cannot imagine 

^ But the pulmonary arteiy in the 3£mopoma springs from the end of one 
of the hranchial arteries. 

® Cuvier says,—“ tant que les hrancHes subsistent, P aorte, en sortant du 
ceeur, se partage en autant de rameaux, de chaque cote, qu’il j a de bran- 
chies.” ‘ Regne Animal,’ tome ii. p. 101. 
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that the whole function of the aquatic respiration in the ma- 
nentibranchious amphibians is performed by the eMernal 
gills alone, but I conceive it to be not improbable that a por¬ 
tion of it is aided, and in part effected, by the internal bran¬ 
chial arcs themselves. The American authors^ assert that 
the Amphimna and Menopoma have never been seen with 
any external gills, but that the rest of the branchial appara¬ 
tus remains unchanged throughout life; unless then this ap¬ 
paratus be superfluous or useless, (which I cannot suppose 
at all likely), I think it more than probable that it performs 
the part of real gills to those aquatic animals; and that the 
blood, in circulating through the branchial arteries, which 
wind round and between those cartilageSj becomes sufficient¬ 
ly aerated by being submitted to the influence of the water 
within the cervical apertures, and thus obtains the same ef¬ 
fect or benefit, as if the respiration were carried on in the wa¬ 
ter by means of them and external tufts conjointly, as in the 
manentibranchians, or by the similar cartilages with their 
pectinated and membranous appendages, as in the fishes. If 
so, these two genera are correctly stationed in my diplopneu- 
menoiis sub-class; and it is gratifying to learn that Mr. Hunter 
held the like opinion, for he has included them, with the Si- 
ren^^ in his class which he termed Pneiimohranchia. .That 
philosophical zootomist, in his ^General Observations^ on the 
Pneumobranchiata^ has admirably stated his view of their 
respiration in these two passages.—This tribe of animals is 
widely different from all hitherto known. They are com¬ 
pounded of two grand divisions of the animal kingdom, yet 
not so as for all their parts to partake equally of both; for 
some parts incline more to the one of these divisions, other 
parts to the other, while a few are pretty distinctly made up 
of both, so as to he truly double j just as the parts of gene¬ 
ration are in perfect hermaphroffites, mdi these parts are the 
organs of respiration^ to which the circulation must of course 
correspond. They hold with respect to respiration, a middle 
rank between fish, which breathe water, and those immediate¬ 
ly above them, which breathe air, viz., those called Amphibia 
(linn,), and they are placed in this respect between the two, 


^ See Dr. Garden’s letter to Linnaeus in Smith’s ‘Correspondence,* vol. i. 
p. 599. Also Dr. Harlan’s paper in the Journal of the Acad. Nat Sci. of 
Philadelphia; vol. iii. j). 64. tah. 1823: and in Annals of the Lyceum 
of Nat Hist, of New Yoih, pp. 223, 270, vol. i. 1824. 

the respiratory organs of the Siren hcertina he was long acquaint- 

^ _ ___x*l___ 


t ha the PMI. Trans, for the year 1766, p, 308. 

Oat vol. ii. pp. 145 146, 
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filling up the scale.”........^^Aii animal to be truly amphibious, 

must bave its respiratory apparatus compounded of the pid~ 
monary and branchial organs, which is the case with this 
tribe) for these only can be said, when in the air, to be truly 
terrestrial, and when in the water truly aquatic.” 

Having before shown that the circulating organs are, in 
these two genera, both strictly pulmonary and branchial ; 
and of these, the latter perhaps most prevail, for on either side 
of the three branchial arteries proceed to the gill-like 

parts, whilst only one artery descends upon each lung, and 
this organization is said to continue imaltered during the 
entire life of the animals; wherefore, it is almost naturally 
certain, that the respiration itself, like the corresponding cir¬ 
culation, is also two-fold^—both branchial or aquatic, and 
pulmonary or atmospheric. Again, by comparing these organs 
with those of the caducibranchians, or such animals as under¬ 
go a metamorphosis, for example, with those of the water sala¬ 
mander^ we see that the branchial arteries proceed in the 
same course* in the young or tadpole, when its respiration is 
entirely aquatic; but when the lungs are ftilly developed, 
the pulmonary arteries are prepared for action, and when the 
gill apparatus is decayed, all the branchial arteries (except 
two) with their branches ^come obliterated, and the two re¬ 
maining (formerly branchial) arteries unite into one at the 
back, and send off a branch directly to the lung and since 
the ^Is, the arcs, the apertures, and opercles, in the adult 
become quite evanescent, the two arteries (branchial) can no 
longer be of any service in aquatic respiration, for they are not 
exposed to, or in anywise influenced by, the water. The en¬ 
tire respiration is ever afterwards effected by the lungs alone 
in the atmosphere. But it has been aheady explained that 
the branchial arteries continue, in the Amphiuma and Mem- 
poma^ always to wind round and between the permanent arcs 
or gill-like organs, and to expose the blood contained within 
them to the water, either passing through the cervical open¬ 
ings, or therein retained by the closing ot the persistent lids; 
thus do they differ in a most essential way from the final con¬ 
dition of the similar parts in the mature salamander and in 

* This may he well seen on referring to the plates in Rusconi’s Amours 
des Salamandres,’ and to plate 13, part 2, vol. i. Voyage de Humboldt. 

® Cuvier correctly ^tes,—“ dans les especes qui perdent lenrs hranchies, 
les rameaux qui s’y rendent s’ohliterent, excepte deux, qui se reunissent 
en une artere dorsale, et qui donnent chacun une petite branche au pou- 
mon.—C’est une circulation de poissbn metamorphosee en une circulation 
de reptile.”—Regne Animal, tome ii. p. 102. 

®Compare dg. 6, representing this adult animal anatomically displayed, 
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other amphibians which have changed their forms; conse¬ 
quently, j&rom these comparisons I feel tolerably confident, 
that some use of those permanent organs, in the animals now 
under notice, may be derived by them in the function of re¬ 
spiration whilst in water; although satisfactory proofs of this 
supposition can only be established by future experiments, 
to be made for the express purpose of investigating that im¬ 
portant question. The third order comprehends a single 
family, which I have named MenofomatQi<B^ by taking die 
appropriate title of the genus Menopoma^ for its type. 

The retention of external branchial tufts or ramified gills, 
with permanent hyoidean arcs, and mostly with lids or oper- 
cles, is distinctly intended by the word that denotes this last 
order,— Manentihranchia* 

The two families I have distinguished principally by the 
form of the body and the numher of the legs. The^ genera 
will exhibit (among other marks) the variations in the num¬ 
her of toes. 

The comparative naturalist will here with pleasure consider, 
how the steps in the gradation of the different respiratory sys¬ 
tems, among the higher classes of the animal Mngdom, are 
nicely and beautifully varied; how inimitably and gradually 
they lead from the most complete to the inferior development; 
and how the transition from a perfect pulmonary respiration 
to a perfect branchial one, is gently, and not instantaneously, 
effected. For in the Mammalia^ birds, and reptiles, there are 
lungs more or less perfect; in the Amphibia there exist, 
well-formed lungs without giUs;— secondly^ zX first perfect 
gills and no lungs, afterwards lungs without gills thirdly^ 
imperfect ^Is co-existing with lungs; —fourthly^ perfect gills 
with less-developed lungs;*—and lastly^ in the fishes, most 
complete giUs, but lungs entirely wanting. 

If, however, it should be hereafter found, that the gill-like 
organs in the Menopcmiatidm are in reality gills^ or merely a 


in pi. 5 of Rusconi’s ‘ Amours, ’ with the Amphiuina nieam, fig. 7 of the 
same plate: also examine the preparation of the Surinam toad, No. 917 A, 
in the Museum of the Royal College of Surgeons. 

^ Dr. Harlan bestowed that appellation on this genus, because the oper. 
ctda Qiepermtmt: it is derived from maneo, and operculum 

With re^rd to the name of the second genus, Dr. Wagler observes,— 
**ctfir sippename AmpAmjna wird wohl verandert werdeu mussen. Was sol 
Jmpkwma heissen The generic name well deserves to he changed.— 
* I conclude that it is derived fsom 

' pluviam, {. e. aquam habitans,— 

)^ols kft by the mill and other waters. 
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peculiar modijication of gills, by which the air from the wa¬ 
ter is imparted to the blood in the branchial arteries, I would 
then erase the provisional order Imperfectihranchia^ and thus 
re-arrange the last sub-class:— 

Sub-class 11,-^DIFLOPNEVMENA, 

Order III.— Manjbntibranchia. 

Tribe 1. Gills plain, 

Family. MenopormtidcB. 

Tribe 2. Extetmhranchia, Gills tufted or ramified, extermL 
Families. Sirenida. ProteideB, 

But, on the contrary, should future experiments prove that 
the branchial apparatus in the Menopomatid<B is decidedly 
imperfecij and that it has no share whatever in aquatic respi¬ 
ration, then it will become necessary to modify my classifi¬ 
cation after this manner 

Class IV. 

Sub-class l,---^MONOPNEUMENA, 

Order I,— ^Abranchia. Brancbial apparatus 
Family. CiBciliadm, 

Order II.— Cabucibranchia. Branchial apparatus dBcaying, 

Families. Bxmidm* DaotyUthrida. Astrodactylidis. S<damarid>Tid<B. 

Order HI.— Imperfectibeanchia. Branchial apparatus imperfecL 
Family. Mempomatida. 

Sub-class 11.---DIPLOPNEUMENA, 

Order IV.— ^Manentibranchia. Branchial apparatus remainmg. 
Families. Sirmidm. Proteida. 

And lastly, if the Menopoynatidm be hereafter ascertained 
to undergo a metamorphosis; and if die very young animals 
really possess the external branckim^ but which bxo very early 
deciduous; which Cuvier thought likely, for he says,—pro- 
bablement qu’ils les perdent d’ aussi bonne heure que notre 
salamandre terrestre;”^—and the branchial arcs, lids, and 
apertures remain permanent throughout life; I will, in such 
case, propose the following arrangement:— 

Class 

Suh-class I.— 


* Vide ‘Regne Animal,’ tome ii. p. 117, edit. 2. 
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Order I.— Abranchia. Gills wanting. 

Family. Ccddliada:. 

Order II.— Caducibranchia. Gills deciduotis. 

Tribe 1. Arcucadmtia. Branchial arcs deciduous. 

Families. Ranidts. Da.ctylethrid<B. Astrodactylidxje. Salamandrida* 
Tribe 2. Arcumanentia. Branchial sues persistent. 

Family. Menopomatidee. 

Sub-class ll.-^DlPLOPNEUMENA. 

Order III.— Manentibranchia. Gills permanent. 

Families. Sirenidm. ProteidcB. 

It was my desire to have ^ven j&iller defimtions of the 
several sub-classes, orders, tribes, and families, and to have 
added characters of ah the genera, which I have here thought 
right to adopt; but professional occupations at present en¬ 
tirely prevent ihe completion of that task. 

WiA respect however to the word Amphibia^ used to de¬ 
nominate this class of animals, its literal meaning signifies 
the being able to live both on land a7id in water,—that is to 
say,—the having at the same time two natures or faculties of 
life / namely, the faculty of life in the airy and the faculty of 
rife in the water. Now, the great vital principle, or original 
spring of lifey is respiration; hence, whatever animal has the 
faculty of respiring fireely both in the atmosphere and in wa¬ 
ter, can alone be strictly called Amphibious. Moreover, lungs 
are—in the higher classes of animals—^the only apparatus 
that can perform the fimetion of the former; and gills are the 
peculiar apparatus adapted to that of the latter. It is there¬ 
fore evident, that all creatures not furnished with both lungs 
and gills, are naturally disabled firom ever enjoying real am¬ 
phibiousness, or the twofold faculty of life; and so, none of 
the animals of this class, which belong to the Monopneume- 
nay can receive the epithet of a^nphibiotis in its full and literal 
sense; and of those belonging to the Diplopnewmenay the 
Ampkiuma meansy the Siren lacertinay and the Proteus an- 
guinuSy as far as we have yet learned, are alone entitled to it. 
It is nevertheless more than very probable, that the greater 
number (if not all) of the second sub-class, will hereafter be 
proved to be strictly amphibious. 

Amongst other interpretations of this word, and in its re¬ 
stricted hut more common meaning, nearly the whole of the 
monopneumeripus animals may he called amphibiousf iox 

; * jjl ar® to be uaderetood the animals which Cuvier names ‘‘ les 

oourisring of the genera Phoca and Trichechus. In his Sys- 
last tribe of the 
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the greater part of them, although in their adult state terres¬ 
trial animals, are in the habit of resorting to lakes, ponds, and 
other fluviatile places, and are capable of remaining under 
the water* for a considerable length of time, without rising to 
the surface in order to inhale atmospheric air. In this sense, 
then, it is, that we must confine the signification of amphibia 
02/^, as almost uniyersally made use of; and certainly it is to 
be so translated in the following lines of the very ancient 
poet;— 

sSb}ze vo/ztjv BaT^dxoi(ri K^ovlaVy 
Xxi^rri(rai Kara yijv, xdi l<^ ma/ri <r^yux 

Homeii Batrach. t, 59. 

(For we, amphibious), “ by gift from Jove,” 

(Do) “ leap as well as swim, can range the land 
“ For food, or diving, seek it in the deep.” 

Cowper: Trans, v. 79. 

Now, whether this power of remaining long submerged 
under water, without performing the fimction of respiration, 
arises from the cold blood in these animals, when first suffi¬ 
ciently aerated, being able to continue its slow circulation for 
a considerable time together; or, from the lungs having the 
capacity of retaining such a quantity of air, as to permit the 
circulation to go on uninterruptedly, for a long period; or, 
from the circulation being in some degree carried on indepen¬ 
dently of the lungs; because, in these amphibians, the blood 
is only in part passed through the lungs and so aerated, while 
the otiier part circulates again from the heart, through the 
rest of the body, independent of transmission through the pul¬ 
monary organs; or from the pulmonary vessels being so small 
as to allow the respiration to be suspended, without stopping 
the circulation of the blood; or from whatsoever organic 
cause® it may be considered to be effected, I will leave ana- 

* Many of the monopneumenous adult amphibians are admirably adapted 
to an aquatic life, in having some of their organs protected against injury 
from the water, and in having others so formed as to be of material assist¬ 
ance to them, when diving in that element. Of the former are, the nostrils, 
(through which alone many sorts breathe), which are often furnished with 
smffi valves, to prevent both the entrance of water, and the escape of the 
air inhaled forrespimtion; the ears are usually covered by a membrane, and 
the eyes are defended by two, or even three, eyelids: of the latter, are, the 
crystalline lens^ in the eyes of some kinds, which assume a more spherical 
shape, approaching to those in fishes, the toes of the hind feet are frequently 
webbed, and the tails, sometimes being compressed, greatly aid in swimming. 

21 have not made any allusion to a third mode of respiration, with whimi 
some of these animals are endowed; namely, that of breathing water, or at¬ 
mospheric air, by means of their skin ; because, bow far this cutanems re¬ 
spiration is really possessed by, or of actual service to, the different groups 
of the A7nphihia, is as yet unknown. 
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tomists to decide. But I must remark, that notwithstanding 
important zootomical examinations have been made upon the 
Siren lacertina^ the Proteus angmnus^ the Siredon pisdfor^ 
mis^ the Menopoyna Alleghaniense^ and the Amphimna me¬ 
ans;^ still, experiments directly in reference to the supposed 
&culty possessed by these, and other species, of respiring 
with ease both in the water and in the atmosphere, ought to 
be carefully instituted, on several living and healthy speci¬ 
mens, in various stages of their growth and age, in their na¬ 
tural coimtries or abodes; so that it may be ascertained with 
certainty how far each of them is to be esteemed amphibious, 
how necessary, or useful, the gills or branchial apparatus, and 
the lungs individually, may prove to those kinds that are fur¬ 
nished with both these organs; and how their respiration may 
be affected by the variations of temperature, and other atmo¬ 
spheric causes. At the same time, due attention being paid 
to any chemical changes that may take place in the water in 
which they may be kept. Of the discoveries likely to result 
from such investigations, we are now totally ignorant; but I 
feel perfectly assured that such observations would not fail to 
afford to science many new and interesting facts, in regard to 
the physiological relations of these, as yet, little knowii, and 
most extraordinary animals. 

Temple, London; 

February 6th, 1838. 


Art, lh~Monograph of the Genus Sciurus, mth Bescrjptions of 
J^ew Swedes and their Varieties, By J. Bachman, D.D., Presi¬ 
dent ot the Literary and Philosophical Society, Charlestown, South 
Carolina, &c. 

(Continued from page 337.) 

1% Large Louisiana Black Squirrel. Sciurus Audubomi. 

To the kindness of J. W. Audubon, Esq., I am indebted for a 
specimen of another species of squirrel, of which I have seen 
ho description. His successful efforts in another department 


* For the details of the organization of the first three animals, see Cuvi- 
^i^Bkiherches Anatomiques sur les Reptiles Donteux,’ (1807); publish¬ 
ed 98, in part2, vol, i. of ‘Voyage de Humboldt et Bonpland; also 
et Rusconfs Monograph for the Proteus; and Professor 
Huttos papers already quoted, for the Sirm^ as well as 
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of Natural History and his having been the discoverer of the 
present species, fully entitle him to a much higher tribute 
than the above dedication. 

Characters. —little less than Sciurus niger ; ears shorter; incisors 
hroader: larger than the little brown squirrel. Tail the length of the bo¬ 
dy; fur very coarse, glossy and harsh to the touch; colour above black, 
beneath brownish. Dental formula: Incisors §; Canines^; Molars^;— 
20 . 

The specimen from which I describe contained the above 
number of teeth. If the small anterior molar in the upper 
jaw existed in the young, which I suspect to be the case in 
all our species, it is deciduous, £tod we are warranted in ar¬ 
ranging this species among those which have permanently 
but twenty teetib. The head is narrower than that of Sciurus 
niger. In the upper jaw the anterior molar is triangular in 
shape, crowned with three blunt tubercles; the rest are quad¬ 
rangular, with excavated crowns. 

The body is thinner than that of the Sciurus mger^ and the 
ears, which are triangular in shape, are much shorter; they 
are covered on both surfaces with short adpressed hairs, pre¬ 
senting none of the tuft-like appearances on the outer surface 
possessed by several of our other species. Whiskers longer 
than the head, extending to the shoulders. The fur on Sie 
back is the coarsest of aU our species, with the exception of 
that of the fox squirrel {Sciurus vulpinus)^ black and very 
glossy. ^ 

Colour, —The incisors, as is the case with nearly all the 
species of this genus, are of a deep orange colour; whiskers 
black; the back, whole of the upper parts, limbs externally, 
and feet, are black, with a faint tinge of brown; many of 
the hairs are obscurely annulated with yellowish white.— 
The whole under surface, as well as the inner sides of the 
thighs and legs, brownish. Most of the hairs are greyish 
white at the base, and the remaining portion is annulated with 
black and yellow; in certain parts, however, the hairs are 
chiefly of a brown colour. The chin is black, with the ex¬ 
treme tip whitish; tip of the muzzle brownish. Tail black; 
when viewed from beneath, the hairs exhibit deep yellow an- 
nulations: most of the hairs are brownish towards the tip. 

There are black varieties of Sciurus leucotis^ having the 
hairs obscurely annulated; but the present species may be 
distinguished by its much shorter ears, which are well cloth¬ 
ed with hair. The tarsus is shorter in proportion, and the 
coarseness of ftir will prove a sufficient mark of distinction. 
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DIMENSIONS. 

IN. L. 

Lengtii of head and "body ... .,11 6 

Ditto of tail, (vertebm). . 8 9 

Ditto including hair.11 6 

Ditto of palm to end of the middle fore claw ... 1 6 

Heel to point of longest nail . 2 6 

Height of ear posteriorly. „ S 

Length of fur on the hack .. „ 6 

The specimen from which the above description was drawn 
up, was procured in the flesh, in the New Orleans market.— 
The species is said not to be scarce in Louisiana, but is not 
so frequently seen in the swamps as the little brown squirrel. 
It keeps more on high grounds, and has all the active restless 
and playful habits of the northern grey squirrel. 

13. Sooty Squirrel. Sciurus fuUgmosus, 

I am indebted to J. W. Audubon, Esq. for a specimen of 
an interesting little squiiTel, obtained at New Orleans, on the 
24th March, 1837, which I find agreeing in most particulars 
with the specimen in the Philadelphia Museum, referred by 
American authors to Sciurus rufiventer. 

Dr. Harlan’s description does not apply very closelj^ to the 
specimen in question, but seems to be, with slight variations, 
that of Desmarest’s description of Sciurus rujiventer. 

The following description is taken from the specimen pro¬ 
cured by Audubon. It was that of an old female, containing 
several young; and I am enabled to state with certainty that 
it was an adult animal. 

Characters. —little larger than the Hudson^s Bay Squirrel 
HWsowte); tail flatfish, and much shorter than the body general colour 
’ black above, grizzled with brownish yellow; beneath brownish. Dental 
formula5 Incisors,Canines,^; Molars, —^22. 

I have given to this species the character of 22 teeth, from 
the circumstance of my having found that number in the spe- 
ciinen from which I described; the animal could not have 
been less than a year old. The anterior molars in the upper 
Jaw were smalL The inner surface of the upper grinders is 
obtu^^ and the two outer points on each tooth are elevated 
stepper ifiiaii those of most other species. In the lower 

ly^^e nm increase in size from the first, which 

|q: the fourth, which is the largest. Head 
obtuse V Bars short and rounded. 
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sligMy clothed with hair, feet and claws rather short and 
strong; tail short and flattened, but not broad, resembling 
that of the Sciurus Hudsonius. The form of the body, l^e 
that of the little Carolina squirrel, is more indicative of 
strength than of agility. 

Colour .—The hairs on the upper part of the body, the 
limbs externally, and feet, are black, obscurely grizzled with 
brownish yellow. On the under parts, with the exception of 
the chin and throat, which are greyish, the hairs are annulat- 
ed with brownish orange and black, and a greyish white at 
the roots. The prevailing colour of the tail above, is black, 
the hairs being brown at the base, some of them obscurely 
annulated with brown, and at the apex pale brown. On the 
under side of the tail the hairs exhibit pale yellowish brown 
annulations. 


niMENSIONS. 

Length of head and body.. 

Tail, i^pertehrcB) ... 

Ditto, including fiir .. 

Length of palm to point of middle fore claw 
Ditto of heel to point of longest nail ... i., 

Height of ear posteriorly ... 

Length of fur on the back .... 

Weight without intestines,. \ 


IN. L. 
.10 0 
. 6 9 
. 8 6 
. 1 8 
. 2 1 



I am under an impression that this little species is subject 
to some variation in colour; the present specimen, and that 
in the Philadelphia Museum having a shade of difference, the 
latter appearing a little lighter. In Louisiana it is so dark in 
colour, as to be called by the French inhabitants la petite 
noir,”—the little black squirrel. It is an inhabitant of low 
swampy situations along the Mississippi, and is said to be 
abundant in its favourite localities. 

As yet I am unacquainted with any species of squirrel fol¬ 
ly agreeing with the description of Sciurus rufiventer. 

14. Douglass’s Squirrel. Sciurm Douglassit^ Gray. 

Oppoce-pocCf Indian name. 

Characters. —About one fourth larger than the Hudson’s Bay Squir¬ 
rel ; tail shorter than the body; colour dark brown above, and bright buff 
beneath. Dental formula; Incisors, |; Canines, Molars, —^20. 

A number of specimens of the species described in this ar¬ 
ticle, were obtained by Dr. J, K. Townsend, in his recent 
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enterprising journey over the Rocky Mountains. All of them 
present the above dental formula, and if the species has, at 
any time, the small deciduous front tooth in the upper jaw, 
it must drop out at a very early period. 

The incisors are a little smaller than those of Sciurus Hud-- 
sonius. In the upper jaw, the anterior molar, which is the 
smallest, has a single rounded eminence on tbe^,inner side; 
on the outer edge of the tooth there are two acute points, and 
one in front; the next two grinders, which are of equal size, 
have each a similar eminence on the inner side, with a pair 
of points externally; the posterior grinder, although larger, 
is not unlike the anterior one. In the lower jaw the bound¬ 
ing ridge of enamel in each tooth forms an anterior and pos¬ 
terior pair of points. The molars increase gradually in size 
from the first, which is the smallest, to the posterior one, 
which is the largest. 

This species, in the form of its body, is not very unlike the 
Sciurus Hudsonius ; its ears and tail, however, are much 
shorter in proportion, and in other respects, as well as in size, 
it differs widely. 

Head considerably broader than that of Sciurus Hudsoni¬ 
us; nose less elongated and blimter; body long and slender; 
ears rather small, nearly roimded, slightly tufted posteriorly. 
As usual in this genus, the third inner toe is the longest, and 
not the second, as in the spermophiles. 

Gfeiwr.—The whiskers, which are longer than the head, 
are black. The for, which is soft and lustrous, is, on the 
back, from the roots to near the points, plumbeous, tipped 
with brownish grey, with a few lighter-coloured hairs inter¬ 
spersed, giving it a dark brown appearance; when closely ex¬ 
amined, it the appearance of being thickly sprinkled with 
miuute points of rust colour on a black ground. The tail, 
which is distichous hut not broad, is for three fourths of its 
length the colour of the back; in the middle the for is plum¬ 
beous at the roots, then irregular markings of brown and black, 
tipped with soiled white, giving it a hoary appearance; on 
the extremity of the tail the hairs are black from the roots, and 
tipped with light brown. The belly, the inner sides of the 
extremities, and the outer surfaces of the feet, together with 
the throat and mouth, and a line above and imder the eye, are 
bright buff. The colours on the upper and under parts are 
separated by a line of black, commencing at the shoulders, 
and OTSuing adong the flanks to the thighs. It is widest in 
the and tapers off to a point.-— 

beyond the outer margins of the ears 
;; and are dark brown, and in: some specimens 
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DIMENSIONS. 

IN. L , 

Lengtli from point of nose to tlie insertion of tail 8 4 

TbiI, (vertehris) ......... 4 6 

Ditto, including fur .... 6 4 

Height of ear posteriorly... „ 6 

Palm to end of middle fore claw . 1 4 

Heel and middle hind claw .. I 10 

The specimens of the above squirrel exhibit scarcely any 
variations in colour; they were procured by Mr. Townsend 
on the Columbia river. He remarks in his notes,—This 
is a very plentiful species, inhabits the pine trees in this neigh¬ 
bourhood, and, like our common Carolina, lays in a great 
quantity of food for consumption during the winter months. 
This food consists of the cones of the pine, with a few acorns. 
Late in autumn it may be seen very busy in the tops of the 
trees, throwing down its winter stock; after which, assisted 
by its mate, it gathers in and stows away its store, in readi¬ 
ness for its long incarceration.” 

15. The Chickaree Hudson’s Bay Squirrel. Red 
Squirrel. Sciurus Hudsonius^ Pennant. 

Common Squirrel; Foster, Phil. Trans, vol. Ixii. p. 378, 1772. 

Sciurus vulgariSi var. E.; Erxleben, Syst. an. 1777, 

Hudson's Bay Squirrel; Pennant, Arctic Zool. vol. i. p. 116. 

Common Squirrel; Heame's Journey, p. 385. 

Red Barking Squirrel; Schoolcraft’s Journal, p. 273. 

Red Squirrel; Warden’s United States, vol. i. p. 330. 

Ecureuil de la Bale d^Hudson; F. Cuvier, Hist. Nat. desMam. 

Sciurus Hudsonicus ; Harlan; Godman. 

Chaeacters— third smaller than the Northern Grey Squirrel; tail 
shorter than the body; ears slightly tufted; colour reddish above, white 
beneath. Dental formula; Incisors, §; Canines, ; Molars, ;—^20. 

In the number and arrangement of the teeth there is a great 
resemblance between this species and the Townsend’s squir¬ 
rel. The present species also, being well known and having 
been frequently described, a short description in this place is 
merely added for convenient reference. 

Forgjioad slightly arched; whiskers longer than the head, 
Hack; nose rafter obtuse; ears somewhat concave, rounded, 
clothed with hair; that which covers the outer surface, dur¬ 
ing winter extends three or four lines beyond the margins; 
tail clothed with long hairs, but not bushy as in the larger 
snecies. 

Vol. in.—No. 32. n. s. 2 r 
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Colour .—This species varies a little in colour, but in gene¬ 
ral it will not be found to differ widely from the following de¬ 
scription. The ears, upper surface of the fore and hind feet, 
and along the foreshoulders and hips, a faint sti'ipe on the 
bach, and the upper surface of the tail, bright chesnut; body 
above greyish brown, the hairs minutely speckled with red¬ 
dish brown and black. The whole under surface white, with 
a narrow black line separating the colours of the upper surface 
from those beneath. The under surface of the tail is first ru¬ 
fous, then black, tipped with light brown. 

BIMENSIONS. 


IN. L, 

Length of head and body.8 6 

Ditto of tail, 6 0 

^Ditto including fur ... .....6 6 

Palm and middle fore claw. 1 % 

Prom heel to point of hind claw .. 1 10 


Geographical JCistrihution .—The limits of its northern 
range are not precisely determined, but all om: travellers who 
have braved the snows of our polar regions, speak of its ex¬ 
istence as far north as their travels extended. It has been 
observed in the 68th or 69th parallel of latitude; it also ex¬ 
ists in Labrador, Newfoundland, and the Canadas. It is the 
most common species in New England and New York, and 
is not rare in Pennsylvania and New Jersey. It is still seen 
in diminished numbers in the mountains of Virginia, although 
in the low country of that state it is scarcely known. It is 
occasionally met with along the summits of the Alleghanies, 
in North Carolina and Tenessee, but is not, that I am aware 
of, found farther south. 

Habits .—The habits of this little squirrel axe, in several 
particulars, peculiar. Whilst the larger grey squirrels derive 
their sustenance from the buds and nuts of trees, growing in 
warm or temperate climates, and are constitutionally fitted, 
during winter, to subsist on a small quantity of food,—the 
chickaree, on the other hand, has the free circulation of its 
blood unimpeded, and exhibits the greatest sprightliness and 
activity amidst the snows and firosts of the polar regions. It 
consequently is obliged, during this inclenient season, to con¬ 
sume as great a quantity of food as at any other. Nature has 
therefore instructed it to make provision in the season of abun¬ 
dance, for the long winter that is approaching; and the quan¬ 
tity of nuts and seeds sordetimes laid up in store by this 
species is almost incredible. On one occasion I was present 
when a bushel and a half of shell-barks {Carya alba) and 
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chestQiits were taken from a hollow tree occupied by a single 
pair of these industrious creatures. Generally the quantity is 
considerably less. It must however be remarked, that the 
chickaree has too much foresight to trust to a single hoard, 
often having several in different localities. Sometimes they 
are found under leaves, or beneath logs and brush-heaps, and 
at other times are contained in holes in the ground. These 
stores are sometimes only temporarily deposited in some con¬ 
venient situation, to be removed at leisure. When, for in¬ 
stance, nuts are abundant in autumn, large quantities in the 
green state, covered by their thick envelope, are collected in 
a heap near the tree whence they have ftdlen; they are then 
covered up with leaves, until the pericarp, or thick outer co¬ 
vering, eidier falls off or opens, when the squirrel is able to 
carry off the nuts more conveniently. But Providence has 
placed much food of a different kind within its reach, during 
winter. The cones of many of our pines and firs in high 
northern latitudes are persistent during winter, and tlie chick- 
ai*ee can be supported by these, even should his other hoards 
fail. 

This little squirrel seems also to accommodate itself to its 
situation in another respect. In Pennsylvania and New York, 
where the winters are comparatively mild, it is very commonly 
satisfied with a hollow tree as a winter’s residence;, but in 
Maine, Lower Canada, and farther north, it usually seeks for 
an additional protection from the cold, by forming deep bur¬ 
rows in the eaith. Nothing is more common than to meet 
with five or six squirrel-holes in the ground, near the roots of 
some white pine or hemlock; and these retreats can be easily 
found by the vast heaps of scales fi’om the cones of pines and 
firs which are, in process of time, accumulated. 

This species, as well as the little ginund squirrel, is very 
commonly found along fences near wheat-fields, and appears, 
in autumn, to confine itself more exclusively to wheat and 
buckwheat than any of our larger .squiiTels. 

It is one of the noisiest of our species, and its querulous 
notes of chiek-cMck-chick-a'-ree — cMck-a-ree can be heard 
among the white pines and hemlocks, at nearly all hours of 
the day. It Ts easily approached, and rai‘ely conceals itself 
firom the presence of man. Its flesh is juicy and tender. 

16. Columbia Pine Squirrel. Sciurus Richardsoyiii. 

Small Brown Squirrel; Lewis and Clarke, vol. iii. p. 37. 

Sciurus H^idsonmSf vax. /3; Richardson, Fauaa Boreali-Ameri¬ 
cana, p. 190. 
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CffARA^CTERS.—Smaller than Sciurus Hudsonkis ,* tail shorter than the 
body; rusty grey above, whitish beneath; extremity of the tail blach. 

This small species was first noticed by Lewis and Clarke, 
who deposited a specimen in the Philadelphia Museum, where 
it still exists, I have compared it with the specimen brought 
by Mr. Townsend, and find them identical. Dr. Eichardson, 
who appears not to have seen it, supposes it to be a mere va¬ 
riety of the Sciurus Hudsoniciis: on the contrary, Dr. Towns¬ 
end says in his notes,—^^^It is evidently a distinct species; 
its habits are very different from those of the Sciurus Hud- 
sonicus. It frequents the pine trees in the high range of the 
Eocky Mountains, west of the great chain, feeding upon the 
seeds contained in the cones. These seeds are large and 
white, and contain a good deal of nutriment. The Indians 
eat a great quantity of them, and esteem them -good. The 
note of this squirrel is a loud jarring chatter, very different 
from the noise of Sci, Hudsonicm. It is not at all shy, fre¬ 
quently coming down to the foot of the tree to reconnoitre the 
passenger, and scolding at him vociferously. It is, I think, 
a scarce species.” 

The difference between these two species can be detected 
at a glance, by comparing the specimens. The present spe- 
cieSy in addition to its being a fourth smaller, and about the 
size of the Tamias Lysteri^ has less of the reddish brown on 
the upper surface; and may always be distinguished from the 
other by the blackness of its tail at the extremity, as also by 
the colour of the incisors, which are nearly white, instead of 
the deep orange colour of those of Sci. Hudsonms. 

Dental formula 5 Incisors, Canines, Molars, 20. 

The upper incisors are small and of a light yellow colour, 
the lower are very thin and slender, and neaily white. The 
first or deciduous grinder, as in all the smaller species of pine 
sqmrrel that I have examined, is wanting; the remaining 
grinders, both in the upper and lower jaws, do not vary ma¬ 
terially from those contained in Douglass’s squirrel. 

The body of this most diminutive of all the known species 
of genuine squirrel in North America, is short, and does not 
present that appeaxanceof lightness and agility which distin¬ 
guishes the Sciurus Hudsonim. Head large, less elongated, 
forehead more arched, and nose a little more blunt, than in 
that species ; ears short; feet of moderate size; the third toe 
on the fore feet but slightly longer than the second; claws 
compressed, hooked, and acute; tail shorter than the body; 
the thumb-nail is broad, flat, and blunt. 
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Colour. —^The fur on the back is dark plumbeous from the 
roots, tipped with rusty brown and black, giving it a rusty 
grey appearance. It is less rufous than the Sciurus Hudso- 
nius, and lighter coloured than ScL Toimsendii. The feet, 
on their upper surface, are rufous; on the shoulders, fore¬ 
head, ears, and along the thighs, there is a slight tinge of the 
same colour. The whiskers, which are a little longer than the 
head, are black. The whole of the under surface, as well as 
a line around the eyes, and a small patch above the nostrils, 
smoke grey. The tail, for about one half its length, presents 
on the upper surface, a dark rufous appearance, many of the 
hairs being nearly black, pointed wdth light rufous; at 'the 
extremity of the tail, for about an inch and three quarters in 
length, the hairs are black, a few of them slightly tipped with 
rufous. The hind feet, from the heel to the palms, are thickly 
clothed with short, adpressed, light-coloured hairs ; the palms 
are naked. The sides are marked by a line of black, com¬ 
mencing at the shoulder, and terminating abruptly on the 
flanks; this line is about two inches in length and four lines 
wide. 

DIMENSIONS. 

IN. L. 

Length of head and body ...6 2 

TbiI (vertehne) . ..............3 6 

Ditto including fur..........5 0 

Height of ear posteriorly........ 3 

Ditto including fur ...... 5 

Palm and middle fore claw ...1 3 

Sole and middle bind claw.......1 9 

The specimen from which I have described is labelled,— 

Rocky Mts. Aug. 12, 1834.” 

17. Downy Squirrel. Sciurus laiiuginosus. 

Characters.—S ize of Sciurus Hvdsonicus; ears short, well clothed 
with hair; tail shorter than the body; palms and inner surface of the toes 
tMcMy clothed with silky hairs; fiir soft and downy; yellowish grey on the 
back, silver grey on the sides, white on the beRy. 

A singular and beautiM little quadruped, to which I have 
conceived the above name appropriate, was sent to me with 
the collection of Dr. Townsend. He states in his letter,— 
“ Of this animal I have no farther knowledge than that it was 
killed on the north-west coast, near Sitka, where it is said to 
be common, and given to me by my friend W. F. Tolmie Esq. 
surgeon of the Hon. Hudson’s Bay Company. I saw three 
other specimens from Paget’s Sound, in the possession of 
Capt. Brotchie, and understood him to say that it was a bur- 
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rowing animal.” Sitka is, I believe, the principal settlement 
of the Russians on Norfolk Sound and Paget’s Sound, a few 
degrees north of the Columbia river. 

The head is broader than that of Soiur us Hudsoniciis^ and 
the forehead much arched; the ears, which are situaetd far 
back on the head, are short, oval, and thickly clothed with 
fur. They ai’e not tufted, as in the Sciurus ihidsonicuS) and 
Sci. viilgaru of Europe, but a quantity of longer fur, situated 
on the outer base of the ear, and rising two or three lines 
above the margins, gives the ears the appearance of being 
somewhat tufted. In the squirrels gener^ly, the posterior 
margin of the ear doubles forward, to form a valve over the 
auditory opening, and the anterior one curves in form of a 
helix; in the present species, the margins are less folded than 
those of any other which 1 haVe examined, Whiskers longer 
than the head; feet and toes short; rudimental thumb armed 
with a broad flat nail; nails slender, compressed, arched and 
acute; the third on the fore feet is rather the longest, as in 
the squirrels. The tail bears some resemblance to that of the 
flying squirrel, and is thickly clothed with hair, which is a 
little coarser than that on the back. On the fore feet the 
palms ai*e only partially covered with hair, but on the hinder 
feet the under surface, from the heel even to the extremity of 
the nails, is thickly clothed with short soft hairs. 

The for is softer and more downy than that of any other 
North American species, and the whole covering of the ani¬ 
mal indicates it to he a native of a cold region. 

Dental formula; Incisors |; Canines gj; Molars ^;—20. 

The tipper incisors are smaller and more compressed than 
those oi Sciurus Hudsonicus: the lower ones are a little long¬ 
er and sharper than the upper. The upper gi’inders, on their 
inner surface, have each an elevated ridge of enamel; on the 
outer crest or edge of the tooth, there are three sharp points 
instead of two obtuse elevations, as in the squirrels generally, 
and in this particular it approaches the spermophiles. In the 
lower jaw the grinders, which are quadrangular in shape, pre¬ 
sent each fom' sharp points. 

Colour, —The teeth are of an orange colour; under teeth 
nearly as dark as the upper; whiskers pale brown; nails white. 
The jfur on the back, from the roots to near the extremity, whit¬ 
ish grey, some hairs are annulated near the tips with deep yel¬ 
low, slightly tipped with black; on the sides annulated with 
cream colour. Hind feet above grizzled with black and cream 
colour. There is a broad line of white around the eyes; a 
spot of white on the hind part of the head, a little in advance 
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of the anterior portions on the ears; the nose is white, which 
colour extends along the forehead till above the eyes, where 
it is gradually blended with the colours on the back. The 
cheeks are white, a little greyish beneath the eyes. The whole 
of the under surface, including the feet and inner surface of 
the legs, pui'e white to the roots. In the tail the colours are 
irregularly blended, with markings of black, brownish yellow 
and white. In general it may be said that the tail, when ex¬ 
amined without reference to rudimental hairs, is light ash at 
the roots of the hairs, then a broad but not well defined line 
of light rufous, then dark brown, and tipt with rufous and 
smoke grey. 


DIMENSIONS. 


IN. 


Length of head and body...,.7 

Tail (vertehm) . 4 

Ditto including fur . 6 

Palm and middle fore claw.1 

Sole and middle hind claw .1 

Length of fur on the hack .. 

Length at the tip of the tail .. .....1 


Height of ear posteriorly, including fur 


L. 

11 

8 

0 

0 

9 

7 

10 

6 


On the back and in the tail there are so many white hairs 
interspersed, and the white spot on the head being merely oc¬ 
casioned by a greater number of hairs nearly or wholly white, 
that there is great reason to believe that this species becomes 
much lighter, if not wholly white, during winter. 

In the shape of the head and ears, and in the pointed pro¬ 
jections of the teeth, this species approaches the marmots and 
spermophiles; but in the shape of its body,—its soft fur,—its 
cuiwed and acute nails, constructed more for climbing than 
digging in the earth,—and in the third toe being longer than 
the second,—it must be placed among the squirrels. 


In attempting a Monograph of the genus Scmrus^ I have 
confined myself to descriptions of those species only, which 
are either found in the United States of America, and in the 
noithem parts of that continent, or such as have been disco¬ 
vered along the range of the Rocky Mountains, as far west as 
the Pacific Ocean, extending to California. The squirrels of 
Mexico, of which there are several species, including Sciurus 
hypopyrrhus (Wagler), ScL albipes and Sci. (Wagner, 

Beitrage zur Kembtniss der warmbliitigen wirbelthiere Ame- 











390 GEOLOGY OP THE SOUTH EAST OF DORSETSHIRE. 

kas; Dr. J. A. Wagnetj Munich), have therefore been omitted. 

I have excluded several North American species, referred 
by authors to this genus,—such as Sciums Grammurtts^ ScL 
lateralis^ ScL Clarkii^ &c.—they being more properly refer¬ 
red to Spermophilus ; as also ScL quadrivittatus and ScL 
Lysteriy which belong to the genus Tainias, 

Confining myself solely to species which I have personally 
examined and compared, I have omitted several which have 
been given by authors, and which may yet be detected. 

The specimen of Sciurus rujiventer described by Geoffrey 
has disappeared from the Paris Museum, and the researches 
of naturalists in Louisiana have not been successful in pro¬ 
curing another specimen. It may prove to have been a young 
animal, or a variety of some species already known. Sciurm 
Xewsii, given by Griffith (Cuv. An. Eingd. vol. iii* p- 190), 
escaped my notice in the Philadelphia Museum. The de¬ 
scriptions I have seen of ScL ludovicianuSy Curtis, being very 
short and imperfect extracts firom a work (Barton’s Medicd 
and Phys, Journal) which I have had no opportunity of con¬ 
sulting, prevented me firom deciding on the species: it may 
possibly prove to be the ScL macrourus of Say, or the species 
to which I have attached the name of ScL Teocianus; in 
the latter case his name will have the priority. 


Art. in. —Illustrations of the Geology of the South East of Dor- 
setshire* By The Rev. W. B. CnARKB, A.M., F.G.S. 

No. III.— STUDI.AND. 

The map which is appended to the present number repre¬ 
sents geologically and geographically the coast line of the 
district, a portion of which is, in these illustrations, submit¬ 
ted to examination. It is taken firom the Ordnance survey, 
with such observations added as appear necessary to make it 
usefiil in this investigation, and with the succession of the 
formations marked out by division lines, so as to serve gene¬ 
rally for this and the preceding papers- 

The portion now to be considered is that which is compre¬ 
hended between the points A and B in the map, from the 
extremity of the chalk cliffs at Old Harry, to the commence¬ 
ment of the sand hills between Studland and Little Sea. 

The extremity of these cliffs has already been figured, in 
the diagram No. 89, vol. i., p. 418 ; and the continuation of 
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them to their junction with the plastic clay at the point C on 
the map, is given in the following figure, (45). 



Cholk ClMis from Old Harry to fhe Plastic Clay. South side of Stadland Bay. 


The chalk is, as before mentioned, through a great part of 
the space, nearly horizontal; but it has a gentle dip to the 
north-west, which increases as it approaches the plastic clay, 
near which it has suffered local derangements. The cliffs 
are of a medium softness, but are easily separated into quad¬ 
rangular or trapezoidal blocks, and, where horizontally bed¬ 
ded, are fissured by vertical cracks from top to bottom. They 
are also spotted, like the Suffolk chalk, with manganese, and 
contain much yellow matter, probably decomposed pyrites. 
It is by the instrumentality of these cracks, that the perpen¬ 
dicular buttresses before spoken of occur on either side of the 
promontory at Old Hairy (vol. ii. p. 131); and thus the cliffs 
on the south side of Studland Bay, have been separated into 
divisions by the action of the sea. As there is nothing mate¬ 
rial between Old Harry Point and the division nearest to the 
plastic clay, Ihave introducedtheprofilefromthepointE of fig. 
45, as a siffficient illustration of the whole of the phenomena. 
It will be seen by the examination of that diagram (fig. 46), 



Pjoiytetrifiew of Studlaad cliffs from the point E to Old Harry. 

A, Old lajany Pcdnt C c, vertical crack down the cliff. Distance from 0 to D, 49 pat«s. 
Distance from D to E 28 paces- 

that the measure of the decay of the cliffs is, to a certain de¬ 
gree, regulated by these vertical fissures : the line C c in fig. 
46 shows this v^ry clearly, for it is impossible that the pro- 
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truding and bulging central part of the buttress can resist the 
elements long after the sea shall have a little further under¬ 
mined the base. The changes, therefore, in the outline of 
these cliffs, cannot be exactly uniform, but must be produced 
by different measures of decay; and it also follows, that that 
decay must be of a more rapid character than if there were no 
assistance offered by these natural rents. 

These vertical fissures are curious also in a more important 
geological sense. It is observed that they occur only where 
the chalk strata are horizontal, or nearly so; and that the fis¬ 
sures which traverse the vertical beds are at right angles, or 
nearly perpenchcular, to the direction of the fault which oc¬ 
curs at Ballard Head, (vol. i. p. 467). Now this, upon the 
supposition I have advanced before, should be exactly the 
case; and, therefore, these vertical rents ai'e nothing but 
joints, traversing the whole solid body of chalk, consequent 
upon the strain of elevation. There are two other evidences 
of this fact. At the approach of the chalk to the plastic clay, 
at the bottom of Studland Bay, represented at I and J in the 
diagram (fig. 47), which gives the plan of the cliffs from the 



rion. of the ehalk clifis from point E to the plastic clay cliffs^ Studland Bay. 

At Fand J fimlts numerous. At L, a spring rises from the beach, 11 paces from the cliffs 

‘At N and 0, conglomerate. 1, Plastic day. 2, Boat-house. 

The numbers represent the distance in paces. 

point E in the map, and in figs. 45 and 46 looking westward, 
faults axe very numerous; and in several cases there is the 
plainest proof that the masses have been ground against each 
other, as the surface of the chalk is sometimes ground smooth, 
and is shining, as if covered 'with slickensides; in other in¬ 
stances, the surface at the fault is covered with a thin coating 
of yellowish iron, which is striated by scratches exactly after 
the manner of the surfaces of faults in the older rocks. The 
flints in the ncinity of these faults are all fractured m sitUy 
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by cracks which have traversed them as well as the chalk; 
and the beds of chalk are compressed into extremely thin la- 
mincB^ the edges being turned up against the portions tliat yet 
retain their horizontality of position, as if, after the upheav¬ 
ing, they had again Mien back, which was also the case, as 
I endeavoured to show, in the Ballard Head fault. At I, in 
fig. 47, the situation of three faults is shown. The first is in¬ 
dicated by a vertical crack down the cliff‘, on each side of 
which the beds of flint are curved, first dipping to the fault, 
and then rising in a curvilinear course at a higher elevation, 
as shown in figiue 48. A few paces to the eastward the thick 
blocks of ch^k aire succeeded by a mass of about two feet 
wide,, consisting of lamincB from -f to J an inch thick, gradu¬ 
ally passing into larger blocks as before, but dipping 11° to 
N.W.: ten paces further a similar laminated mass, dipping 
to the S,E, occurs, so as to mark the eastern limit of the de¬ 
ranged mass. The beds are here all strongly marked by yel¬ 
low seams, and the fault and strata divisions are coated with 
yellow matter,—the flints are also much displaced and shat¬ 
tered. But the most extraordinary appeai*ance is, that the 
thinly laminated bed appears to mark an internal derange¬ 
ment in the cliff, for about six feet firom the first fault, the face 
of the cliff is protected by a continuation of larger beds and 
blocks, through an opening in which the smaller laminae are 
seen, and, on inspection, this face is separated from the por¬ 
tion behind by a line of fissure which slopes in a slanting di- 
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rection into the interior of the promontory. This is shown in 
fig. 48. 

There is a difficulty in comprehending the exact character 
of these derangements; but after considerable observation, I 
am inclined to think that these faults are occasioned by the 
action of a protruding mass of the lower chalk, pushed up in 
an arch-like form from below;—and that they betoken the 
localities of the up-heamg process: it seems impossible to 
account for the curvature, compression, and fi*actured state of 
the beds in the middle of a cliff, in any other way. More¬ 
over, the vertical and diagonal joints which exist in the ho¬ 
rizontal beds, are here made to correspond with the altered 
condition of those beds. The vertical joints become diago¬ 
nal in the sloping beds, being still at right angles to the strata, 
and the diagonal joints appear to pass into lines of stratifica¬ 
tion, which is consonant to theory if we assume, as before ex¬ 
plained, that the diagonal joints were the result of that force 
which produced the Ballard Head fault, and aj*e parallels to 
it And if this reasoning be correct, we see that the derange¬ 
ments exhibited on the Ballard Head side of the promontory 
are also traceable all through, and consequently, that the 
derangements in the plastic clay beds are attributable to the 
same causes. For the joints also that traverse the beds of the 
plastic clay at the Red Rock, soon to be mentioned, which 
dip at about 24® to the northward, are transverse to their di¬ 
rection ; furnishing proof of the universality of the forces that 
have operated on the whole of the district, and which ai-e 
clearly connected with elevation from below. 

The lines at F, G, H, &c. to N, (fig. 47), represent the ver¬ 
tical rents, many of which occur in the short distance of 760 
paces, ^ the whole length from E to tlie end of the chalk.— 
The beach all the way is strewn with masses of chalk and 
flints, and plastic clay sand-rock, fallen from the cliffs; but 
it is not wide, and there is no evidence whatever in this part, 
of any ancient elevated beach. 

Towards the point N (fig. 47), the cliff of chalk becomes 
much lower, and is covered with a thick capping of plastic 
clay beds, consisting above of white and yellow sand, and be¬ 
low of a brown conglomerate with clay, abounding at the 
junction in springs, which have brought clown vast masses, 
forming a sort of undercliff, and strewing the shore with frag¬ 
ments. 

1 The distance is calculated as one commonly walks along the shore of 
the sea,—not exactly in a right line; and the proportion of the paces is as 
55 to 100 feet. 
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The conglomerate is composed of clay, iractured flints, 
green plastic clay, pebbles, and iron stone, the curvili;^ear di¬ 
rection of which is deserving of notice. It is seen in fig. 47 
that the chalk, at its extremity, is worn into cavities, which 
are filled with conglomerate. The portions of chalk are yel¬ 
low, curved, and fractured, and, coiTesponding to them, the 
lowest beds of plastic clay, which consists, in its upper mem¬ 
ber, of a black sand, and in its lower, of a hard iron stone con¬ 
taining hollows filled with crystals of iron,—is arched over the 
chalk and broken, evidently proving that the chalk has been 
pushed up so as to protrude through the super-incumbent de¬ 
posits, which fin up the intervals between the domes of chalk, 
and dip vertically between them, as they ought to do in the 
supposition of a regular arch thus formed. The iron stone 
being the hardest, and the chalk being acted upon by destruc¬ 
tive agents, in one instance the former remains a perfect archj 
the chalk being removed. Now in these domes of chalk, that 
rock is firactured and split, together with its imbedded flints, 
as it is a little to the westward. In all these cases of derange¬ 
ment, it is remai'kable that the chalk is of a yellowish hue,^ 
which Mr. Lyell conceives to be the result of the iron in the 
super-incumbent beds; but such can hardly be the case, when 
it is obsen^ed that these yellow lines are not external mark¬ 


ings, but a portion of the solid matter itself. The chalk here 
is evidently composed of alternations of yellow and white lay¬ 
ers, and in many cases most beautiful fragments may be found, 
in which the layers are concentric, the nucleus being a white 
nodule, and the yellow lines curving round, like the simi¬ 
lar wood-like markings in the Red Rock of the plastic clay, 
(fig. 49). The strata are also distinguished by yellow part¬ 
ings, and often on the surface there 

« are innumerable minute black spots, 
together with elegantly branching den- 
drites, the latter seeming to result from 
I the pressure of the colouring liquid in 
I the squeezing of the beds. This li¬ 
quid seems to have been manganese in 
solution. What connection there may 
actually have been between the de¬ 
rangements in the beds and these me¬ 
tallic markings, is foreign to our sub¬ 
ject ; but the white beds oif cbajk are 
undisturbed, and the yellow fractured 
Conteoiric curyes of yellow chalk and cuTved: and the change of colour 
-SSind is a suflScient indication of the locali¬ 

ties of disturbance. Another point to be remarked is, that 



STUDLAN1>. 


397 


fossils are very rare in this chalk; here and there a Belemnite 
and a Terebratula signify their existence, but although the 
flints abound in large nodules, there are scarcely any shells. 

The continuation of the chalk from this point is no longer 
traceable, save by the plants that occur along the shore and 
the recess at the junction of the two lines of cliff; but between 
the shore and the hill of Ballard Down, the conformation of 
the ground shows that the chalk extends under a thin super¬ 
ficial covering, from behind Studland to the edge of the as¬ 
cent on the road to Swanage, where the steepness of the slope 
and the sudden and abrupt stages of ascent, and the broken 
character of the fragments of chalk and flint, the latter of 
which cover the summit, sufficiently point out Ihe spot where 
the vertical chalk is to be found, though the surface is clothed 
with a thin vegetation of grass and furze bushes, affording a 
scanty herbage for sheep, and a bed for myriads of Helices. 

Mr. Lyell On the Strata between Christchurch and Stud- 
land,’ Gi T. ii. s. s. p. 287) says that the junction of the 
chalk and sands is buried under a mass of debris; but frag¬ 
ments of a breccia of flint, imbedded in a ferruginous cement, 
are observed immediately above the chalk.” He also addu¬ 
ces Dr. Mantell as pointmg out a similar breccia, containing 
green pebbles, at Seaforth; and also quotes them as occur¬ 
ring in the North of Hampshire and at Croydon. 

Now this breccia or conglomerate consists of sandy loam 
and brown clay, with yellow clay, and greenish clay and sand, 
containing, not only flints from the chalk, but the pebbles 
themselves; and, as it appears to me, has resulted from the 
breaking up of the regularly-deposited lowed- plastic clap bedy 
and the mixtoe of flints ^ith it, from a portion of the cliffs 
higher than those in which the conglomerate occurs. That 
lowest bed is, I conceive, the pebble bed itself, which, in va¬ 
rious parts of this county, as at Lulworth, Hinton Martell, 
and Booker’s Hill, near Lytchett, occurs in great force im¬ 
mediately over the chalk. It may also be seen, not only at 
Croydon, but in a vast accumulation at Otterton Hill near 
Winchester, at Lewisham in Kent, and at Famborough, where 
. it lies upon the chalk 5 as it may be also seen at the chalk¬ 
pit near Shelley Church, and at Bramford, in the county of 
Suffolk** In alVthese localities I have noticed the occurrence 
of pebbles directly, or very nearly so, over the chalk, some¬ 
times imbedded in green, and sometimes in other coloured 
sands and marls. These pebbles are also frequent in the sur¬ 
face drift of Dorsetshire, pointing out the former greater ex¬ 
tent of their occurrence; and, singular enough, at the descent 
to the village of Etterbeek from the city of Brussells, and also 
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at Tenween, in the Forest of Soigniesj I have found pebbles 
perfectly similar in every respect^ in the former case occupy¬ 
ing a position in the midst of the beds which are called ^ cal- 
caire grossier/ and are assumed to be the equivalent of the 
London clay. ^ I mention these localities, because think 
that the origin of these pebble-beds, and their paificular po¬ 
sition in the supra-cretaceous deposits, have not received all 
the attention which they deserve. An observation upon the 
subject will not be out of place here. 

These pebbles invariably occur either in the lower beds of 
the plastic clay, or as imbedded in the pudding-stone of Hert¬ 
ford and Dorsetshire, or as in loose aggregations of superfi¬ 
cial drift In both the latter cases, their original position as 
pebbles was doubtless that of the former. Now it is the opin¬ 
ion of several eminent geologists, that the plastic clay beds 
have been derived in great measure from the destruction, at 
a very early period, of the lower gireen sand formation, which 
is the expressed idea of Professor Phillips, for instance.— 
(^Treatise on Geology,’ pp. 165—169). And in considering 
the origin of these pebbles, I have been led to believe, that 
though they are called fiint (Blackheath flint), they are not 
flint but cherts and derived fi’om the chert beds of the green 
sand. Dr. Mitchell CMag. Nat. Hist.’ vol. ii. p. 218) has 
very carefully described the true character of these peculiar 
flints,^’ as they occur in the neighbourhood of London, and I 
am sure, after that elaborate detail on the subject, no doubt 
can remain, that they are not flinty hut ch^rt pebbles. There 
is nothing extraordinary in admitting such an origin;—^it can¬ 
not be the countless multitudes” and “ millions” of them 
which startle the mindfor it is a fact, that nearly of 
all the drift gravel in that part of Dorsetshire of which I am 
treating, is composed of cliert^ which I have traced to the 
green sand of Devonshire: so that even in modem times, 
compared with the plastic clay era, the chert beds of the green 
sand have furnished the materials for innumerable beds of 
pebbles, of much greater extent than those composing the 
Blackheath and Croydon deposits. Analogous to the suppo- 

Vlt is from this, and other causes, that I am not satisfied with the ar¬ 
rangement which assigns to the Brussells beds the geological cognomen 
of ‘ calcaire grossier.’ Mr. Morris has, however, given reasons for us to be¬ 
lieve^ that the plastic clay and London clay are of the same formation, al¬ 
though of different divisions—(see Geol. Pro. vol. ii. p. 450),—an arrange¬ 
ment of some importance. 

»Mr. Lyell, however, speaks of "shingle composed of perfectly rolled 
with here and there small pebbles of quartz.”—-G-eol. vol, iv. p. 
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sition thus mentioned, is Dr. Mitchell’s remark that ^Hhere is 
a spot beyond the boundaries ” of his paper, ^ where such 
flints are exceedingly abundant, which is the hill immediate¬ 
ly above the fire-stone quarries^ a mile north from Godsione 
(p. 219) Now firestone is the lower green 
sand, and at Godstone the pits occur in the side of the chalk 
escarpment of Tillingdown, having opposite to them, at little 
more than two miles distance to the south, the elevated ridge 
of Tilbuster Hill, which consists of chert, and the summit of 
which is nearly on a level with the chalk downs. 

The subjoined section (P) is given to point out the pecu- 


Tilbuster Hill. 



Section and faults at Tilbustear Hill, near Oodatono, Sun’ey. 

1, Sand and loom. 2, Gre^aand. 3, Cballc. 4, Grey sand. 5, Sand and 
iron stone. 6, Weald clay. 


liar position of the chert beds,* which are, in some places, 
perfectly fragmentary, so near to the locality where the peb¬ 
bles are found; and which I cannot help thinking supplied 
them. Should fiirther examination lead to the conviction, 
that the pebbles above the fire-stone did come from Tilbuster, 
or the beds to which that hill belongs, there is no reason to 
deny, that the chert of Surrey was once perfectly sufficient in 
extent to have supplied all llie beds of transported rolled 
fragments that fonn the accumulations at Croydon, Black- 
heath, &c. 

Having suggested the above possible origin for the pebbles 
of the early tertiary epoch, it remains to say a word as to the 
method of their accumulation. This strikes me to have been 
occasioned by the very same causes that now produce shin¬ 
gle-banks and beaches on and near the shores of onr present 
seas,—currents and agitations of the tidal waters, whether of 
the ocean or its estuaries. That this is probable is shown by 
the fact, that these pebbles are not universally scattered over 
the surface of the chalk, hut only on such places (where found 
in situ) as at once justify the idea of an ancient littoral accu- 

1A sbetek of Tilbuster (Tilburstow or Tilvester) Hill is given by Dr. Fit- 
ton, G-. T. iv, 138, and a description -by Dr. Mantell, Gcol. S.E. of Engl, 
p. 177. 

Vor, in.—No. 32. n. s. 2t 
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mulation. Take the case of Famborough for instance (fig. R). 


Marrant’s Hill. Tarnliorou^. 



The pebbles are there found over the chalk, just at its outcrop 
from under the tertiary beds that extend thence to London. 
And it will be found, in the generality of cases, that the ac¬ 
cumulation has taken place, not at a distance from what must 
have been the shore of the tertiary sea, but on the very limits 
of its margin, as defined by the rise of the sloping chalk from 
under the horizontal layers of the tertiary beds. 

Now, in the case of Studland, the conglomerate with peb¬ 
bles is found exactly at the edge of the basin in the slope of 
the lofty chalk range of Ballard Down, just where the plastic 
clay series commences; so is it at Lulworth, for it is at the 
foot of the Purbeck downs that the pebbles make their ap¬ 
pearance. But 1 am bound to admit, that two lines of these 
pebbles, regularly imbedded, occm* in the sand at Booker’s 
Hill, Lytchett, at a much higher level above the present sea, 
than that at Studland,—and the difference of elevation is pro¬ 
bably 200 or 300 feet; of which a similar example is afforded 
at Hinton Martell, where the pebble-bed is found on the sum¬ 
mit of a high chalk ridge, whilst the lower lands, also cover¬ 
ing the ch^k, have traces of these pebbles. 

Here there seems a discrepancy, for if these pebbles mark 
an ancient littoral accumulation, the tertiary sea must have 
stood, in different places of the same geological area, at dif¬ 
ferent elevations! But to explain this impossibility we have 
two solutions at hand. The plastic clay series in south-east 
Dorset, has experienced enormous dislocation and denuda¬ 
tion ; and it is not only probable, but proveable, that there 
have been depressions and elevations throughout this area.— 
Moreover, evidence will be advanced in the course of these 
illustrations, to show that during the deposition of the plastic 
clay beds, violent denuding and destructive agencies were at 
work, and that the first-deposited beds were in some cases, as 
at Waxeham, andneai* the station-house, Studland, broken up 
to form the constituent portions of a later part of the deposit. 
So that the ancient shingle of the plastic clay may have been 
removed and re-accumulated upon other spots, which were 
then emerging from the general low level to a higher one, un- 
under the influence of those up-lifting agencies which we have 
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i?eason to conclude accompanied tlie desolating torrents that 
have passed over, and excavated and broken up, the first de¬ 
posited beds. 

At Studland, where this conglomerate occurs, also is seen 
one of the most remarkable proofs of the occurrence of up¬ 
lifting forces after the deposit of the plastic clay; and this 
we shall presently consider. But generally speaking, where 
the chalk and super-incumbent deposits have not been shat¬ 
tered and up-heaved, the pebbles in question occur at the out¬ 
crop of the chalk, on the slope of the tertiary basin, and ex¬ 
tend only so far into the interior of the deposits now filling 
that basin, as is compatible with the belief that they repre¬ 
sent what they once were, namely, a littoral shingle. 

( To he contimied), 


REVIEWS. 

Akt. I.—1. Narrative of an Expedition into Southern Africa^ during the 
mars 1836 and 1837. By Captn. W. C. Harris, H. E. 1. Company’s 
Engineers, &c. Bombay: 1838. Re-publislied by Murray, London: 183S>. 
2. An Emedition of Discovery into the Interior of Mrica, under the auspu 
ces of Ser Majesty^s Govemmetit^ and the Royal (geographical Society .— 
By Capt. Sir James Edwari) Alexander, K.L.S., &c. 2 vols. 12mo. 
London: Colburn. 1839. 

The steps which have led to a knowledge of the continent of 
Africa, viewed in its geographical relations, are so intimately 
associated with our insight into the Zoology of this intensely 
interesting portion of the globe, that contributions to Natural 
History seem almost of necessity to be part and parcel of the 
results consequent upon exploring expeditions to its interior. 
Bruce, Le Vaillant, Burchell, Riipell, and Smith, are names 
too prominently enrolled on the jiages that chronicle the pro¬ 
gress of science, to render a syllable of comment on their la¬ 
bours necessary, or on the possession of that true spirit of 
philosophical enterprise, and unflinching zeal in the pursuit 
of knowledge, which led them to face the perils and difficul¬ 
ties that attend the traveller in his path tlirough the African 
forests. 

The announcement of the first work on our list,—the nai'- 
rative of an expedition into Southern Africa by an officer in 
the Bombay Engineers, whose name is coupled witli a bril¬ 
liant addition to the antelope tribe, in the discovery of that 
magnificent species, the Aigocerm nigevy '^—^led us to antici- 

* Described and figured by Capt Harris, in the last part of the Zoologi¬ 
cal Transactions. 
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pate, in this quarter, a rich fund of scientific information 5 
and our expectations were in no small degree heightened when 
we saw it stated in the last number of the Quarterly, that the 
work in question would be read with great pleasure by the 
zoologist, from the valuable accounts there given of the habits 
of animals of the greatest rarity. It is, however, with a con¬ 
siderable feeling of disappointment that we have risen from 
a perusal of Capt. Harris’s production. The nan’ation he has 
given us, it is true, teems with observations upon the four- 
footed denizens of the African wilds, but the points upon 
which he most fi'equently and fully enlarges, are, with few 
exceptions, restricted to such as bear upon his own shooting 
exploits, and generally of but minor import to the naturalist. 
If a place is given to a fact of real scientijie interest, it is ra¬ 
ther because it has been forced on the writer’s attention, than 
that he has troubled his brains about anything else than the 
number of shots required to kill a giraffe, or the precise spot 
in which a ball should be planted to drop a rhinoceros. 

Captain Harris commenced his projectile career at the early 
age of six, by shooting at sparrow’s with a blunderbuss ; and 
when but sixteen he found himself in Western India, the pos¬ 
sessor of a rifle, before the deadly grooves of which a kite had 
hut little chance at the distance of one hundred and fifty yards; 
whether flying or sitting he has left his readers to conjecture. 
With so precocious a development of the bump of propulsion, 
it may readily be conceived that the rhinoceroses and giraffes 
of the wilds of Africa presented targets of no ordinary attrac¬ 
tion to the vivid imagination of the youthful oflScer. ^^.Often” 
he remarks, ‘^did I see at the extremity of a long vista of years 
that intervened betwixt me and my. furlough, the slender and 
swan-like neck of the stately giraffe, bowing distantly to our 
better acquaintance; Behemoth, with his square and mirth- 
exciting snout protruded from the yellow waters of a vast ri¬ 
ver, acting the part of master of the ceremonies; whilst a host 
of rhinoceroses, supported by gigantic elephants, eccentrical¬ 
ly homed antelopes, and other fascinating strangers, awaited 
their turn of presentation with evident impatience.” 

The dreams so fondly indulged in by our author were des¬ 
tined to be realized. Tire Bombay Medical Board ordered 
him to the Cape, with a warm recommendation that he should 
penetrate into the interior of Africa. And here he begs it may 
not be supposed that ^^sporV* was his only object, having, 
both from education and taste, an ardent desire to contribute 
to the Natural History and Geography of the countries he was 
about to explore. The vast preponderance, however, of otu 
author’s “ snooting niania’^ as he terms it, over all other con- 
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siderationSj is but too plainly apparent in the subsequent pa¬ 
ges of his work. The learned reviewer in the Quarterly who, 
if sufficienily at home upon zoological matters to distinguish 
a sphinx fi’om a griffin, we are sure would feel wofully com- 
flustercated^ if called upon to define the difference between 
a rifle and a maiiing-spike, is in ecstacies with the exploits 
of the gallant captain ^—speaks of the shots which leave 
nothing more to be wished for from eye, —hand,—lead and 
gunpowder, and is perfectly guiltless of giving him credit for 
occasionally shooting with a long bow. It is well known in 
America, that now and then a Kentucky rifle-shooter attains 
such a degree of certainty in bringing down any object with¬ 
in the range of vision, that at length the expenditure of his 
powder and ball-becomes altogether unnecessary,—racoons 
and squirrels giving in” the moment his piece is brought to 
bear upon them, acting probably on the same principle that 
induces certain culprits, when they see no possibility of es 
calling conviction, to plead guilty, hoping to gain a mitigation 
of punishment for having spared the time and trouble of the 
judge and jury. If^ therefore, we remark, that the recital of 
some incidents in the present adventurous narrative, has 
strongly brought to our recollection passages in the travels 
of the never-yet-rivalled Baron Munchausen, this impression 
must not be attributed to our ignorance of what has been 
and may be achieved in the way of ball shooting. The 
singularly unpleasant situation in which the above celebrated 
traveller once found himself placed, in juxta-position with an 
individual of the bruin tribe,—and the extraordinary display 
of skill and presence of mind by which he extricated himselti 
when his stock of ammunition consi.sted of only two gun-flints, 
—proves how much may be accomplished, even with the 
most limited resources, if a i^erson will only exert his wits to 
the best advantage. 

The bagging a stately camelopard in his native wilds, by a 
shot from his favorite rifle, was an object of our author’s high¬ 
est ambition. But the Captain’s first essay in girafle-shoot- 
ing was not destined to be successful. 

I had shot a harteheest for the savages, when an object which had re¬ 
peatedly attracted my eye—^hut which I had i\s often persuaded myself was 
nothing more than the branchless stump of some withered tree—suddenly 
shifted its position, and the next moment I distinctly perceived that singu¬ 
lar form, of which the apparition had ofttimes visited my slumbers, but 


1 For the precise meaning of the word ‘ comllustercate, ’ see Dr. Peter’* 
Dictionary of obsolete verbs. 
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tipon whose reality I now gazed for the first time. It passed rapidly among 
the trees, above the topmost branches of many of which its graceful head 
nodded like some lofty pine—it was the stately, the long-sought giraffe.— 
Putting spurs to my horse, and directing the Hottentots to follow, I pre¬ 
sently found myself, half choked with excitement, rattling at the heels of 
the tallest of ail the mammiferes, whom thus to meet, free on his native 
plains, has fallen to the lot of few of the votaries of the chase. Sailing be¬ 
fore me with incredible velocity, his long swan-like neck keeping time to 
the eccentric motion of his stilt-like legs—^his amplehlack tail curled above 
his hack, and whisking in ludicrous concert with the rocking of his dispro- 
portioned frame, he glided gallantly along, “ like some tall ship upon the 
ocean’s hosom,” and seemed to leave whole leagues behind him at each 
stride. The ground was of the most treacherous description; a rotten hlack 
soil, overgrown with long coarse grass, which concealed from view innumer¬ 
able cracks and fissures, that momentarily threatened to throw down my 
horse. For the first five minutes I rather lost than gained ground, and de¬ 
spairing, in such a country, of ever diminishing the distance, or improving 
my acquaintance with this ogre in seven-league hoots, I dismounted, and 
had the satisfaction of hearing two halls tell roundly on his plank-like stern. 
But I might as well have fired at a wall; he neither swerved from his course 
nor slackened his pace, and had pushed on so far a-head during the time I 
was re-loading, that, after re-mounting, I had some difficulty in even keep¬ 
ing sight of him amongst the trees. Closing again, ho^vever, I repeated 
the dose on the other quarter, and spurred along my horse, ever and anon 
sinking to his fetlock; the giraffe now flagging at each stride, until, as 1 
was coming up hand over hand, and success seemed certain, down I came 
headlong,—my horse having fallen into a pit, and lodged me close to an 
ostriches’ nest, in which the old birds were sitting.” 

Here we have the first novelty in the way of Natural His- 
tory>—^themale and female ostrich employed at the same time 
in the act of incubation. Surely our hero might have had the 
adroitness to have tumbled into instead of ouUide the ostrich¬ 
es’ nest, and across one of the old birds, which, starting ofi* 
and bolting a-head, would in a jiffey have brought him along¬ 
side of the giraffe. Luckily, both horse and rider found their 
legs again, without having sustained any serious damage; 
but the violence of the shock bent the rifle double, and so 
nearly detached it from the stock, that it hung only by the 
trigger-guard, a mishap, under such circumstances, sufficient 
to paralise the energies of any traveller who had not a copy of 
Baron Munchausen in his pocket. Lions and black rhino¬ 
ceroses were around, as plentiful as partridges in a Norfolk 
tumip-field in the month of September, and the Captain was 
alone, and his only weapon the said unfortunate rifle. 

To an ordinary mind, or one unpossessed of a shooting ma¬ 
nia, a retreat with all possible dispatch to the camp, would 
have appeared the most prudent course in such an emergen¬ 
cy, but not so thought our author; the object of pursuit was 
still in sight, and,nothing dismayed by'this heavy calami¬ 
ty,” he remounted his jaded beast. But how was the giraffe 
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to be brought clown or a rhinoceros despatched, if such a step 
became desirable ? He could make allowance, in taking aim, 
for the doubling of his rifle-barrel, and grasp it round so firm¬ 
ly at the breech with his left hand, as to prevent its bursting, 
whilst the percussion cap could be exploded by a blow from 
his pocket-knife or a stone. The odds were fearfully against 
him, but nothing venture nothing have,” and he determinedi 
to go on. The goal of his ambition was at length within his 
reach, but;—^he was still doomed to disappointment.— 

“ In vain I looked around for a stone, and sought in every pocket for my 
knife, with which to strike the copper cap, and bring about ignition, or ham¬ 
string the colossal but harmless animal, by whose side I appeared the veri¬ 
est pigmy in the creation—alas, I had lent it to the Hottentots to cut off 
the head of the harteheest. Vainly did I wait for the tardy and rebellious 
villains to come to my assistance, making the air ring, and my throat tin¬ 
gle, with reiterated shouts—not a soul appeared; and in a few minutes, the 
giraffe having recovered his wind, and being only slightly wounded in the 
hind quarters, shuffled his long legs, twisted his tail over his back, walked 
a few steps, then broke into a gallop, and diving into the mazes of the fo¬ 
rest, disappeared from my sight.’* 

On our author’s return to the camp, he found that while he 
was pursuing the giraffe, his companion in the expedition, a 
brother officer and a devoted sportsman, had also damaged 
his rifle, by firing it down the throat of an infuriated rhino¬ 
ceros ; an operation by the bye, which we should have felt as 
shy of, as that of discharging a bent baiTel, by rapping the 
nipple with a pocket knife. 

“ Richardson shortly returned, having been engaged in close conflict with 
a rhinoceros. Aroused from a siesta by the smarting of a gun-shot wound, 
the infuriated animal had pursued his assailant so closely, that it became 
necessary to discharge the second barrel into his mouth, an operation by 
which the stock was much disfigured. I employed the rest of the day in 
repainug my own weapon w ith the iron clamp of a box, binding it with a strip 
of green hide from the carcase of an eland.*’ 

We should have imagined the corpus of his friend Richard¬ 
son to have stood a far greater chance of being disfigured” 
than the stock of the rifle; but had it been so, we don’t for a 
moment suppose the Captain would have deemed this a cir¬ 
cumstance of sufficient importance to have entered in his 
journal. 

The white rhinoceros was found to be much less dangerous 
than the black, but every four-legged animal seems to have 
been pretty much the same to the Captain; for whenever the 
mammiferes, no matter what their genus or species, evinced 
the slightest disposition to exceed the rxiles of propriety, the 
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coup-de-grace was certain to follow from the deadly gi*ooves 
of the Captain’s rifle. 

“ About sunset an unwieldy white rhinoceros approached the waggons, 
evidently with hostile intentions. There being neither bush nor hollow to 
conceal my advance, I crawled towards him amongst the grass, and within 
forty yards fired two balls into him. He started, loohed around for some 
object on which to wreak his vengeance, and actually charged up, with his 
eye flashing fire, to within an arm’s length of me. Crouching low, howev¬ 
er, I fortunately eluded his vengeance, and he soon afterwards dropped 
down dead.” 

From the abundance in w'hich onr author found examples 
of the king of beasts, it is satisfactory to find that notwith¬ 
standing the great rage for establishing zoological gardens, 
this noble animal willaflford sport to African hunters for some 
time to come. 

“ On the hank of the river I observed the perfect skeleton of an elephant. 
Near to it ’Lingap suddenly stopped, and pointing with his assegai to a 
hush a few yards off, whispered ‘ Taoo^ and I immediately perceived three 
lionesses asleep. Ensconcing himself behind his shield, he made signs to 
me to fire, which I did into the middle of the party, at the same moment 
springingbehind a tree, which completely screened me. Thus unceremoni¬ 
ously awakened, the three ladies broke covert, roaring in concert, and dash¬ 
ed into the thick bushes, while we walked as fast as possible in an opposite 
direction. In the course of a few minutes we heard several discharges of 
musquetry, and an infuriated rhinoceros, streaming with blood, rushed over 
the brow of the eminence that we were ascending, and was witliin pistol- 
shot before we were aware of his approach. No bush presenting itself be¬ 
hind which to hide, I threw my cap at him, and ’Lingap striking his shield 
and shouting with stentorian lungs, the enraged beast turned off.” 

On one occasion we find, however, that the Captain’s head¬ 
dress inspired a feeling of a very different nature, for whilst 
on another giraffe crusade, he tells us, that— 

“ A white turban, that I wore round my hunting-cup, being dragged off 
by a projecting bough, was instantly charged by'three rhinoceroses; and 
looking over my shoulder, I could see them longafteiwards, fagging them¬ 
selves to overtake me.” 


Had the three rhinoceroses taken into their heads to charge 
whilst the turban occupied its legitimate position, our hero 
would have stood the chance of a capsize, the unpleasant con¬ 
sequences of which, even a fiiendly ostidches’ nest might not 
have averted. So improbable a contingency as this, however, 
we wifi answer for it, never suggested itself to the mind of the 
Captain: he had on a former occasion come off victorious, 
when simultaneously attacked by three rhinoceroses; but in 
that one instance, he candidly admits that they were very 
itimhlescme. 
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A rhinoceros which one day committed a most unpardonable 
act of familiarity, by bouncing into the midst of a party of 
three or four of them, was most unceremoniously despatched 
by a bullet sent in at his garret-window;—a favorite method, 
by the bye, with the Captain, of disturbing the meditations 
of the Hippopoiamm^ 

Garret-window, ” it may be as well to mention en pasmnt, 
is a professional term for the organ of vision, though in the 
absence of this explanation we fear Capt. Harris ynW have 
given some of his readers the erroneous impression, that the 
Hippopotami, like the beavers, erect regular habitations. 

From the extraordinary success which attended the Cap¬ 
tain’s rifle in the rhinoceros line, our readers will readily 
conceive, without going farther into details, that elephants, 
lions, alligators, and other descriptions of game, large and 
small, had each in their turn a benefit from the grooves of 
this fonnidable weapon. He had taken care to provide himself 
at starting, with eighteen thousand bullets, besides an abun¬ 
dance of uncast lead; and subsequent sportsmen, who are in¬ 
clined to follow a route so rich in the harvest it offers, have, 
we should suppose, merely to track the course of the expedi¬ 
tion, by following up the line of skeletons which, thanks to 
the shooting mania of Captain Harris, lie whitening in the 
sun on the African plains, 

A more decided contrast to the work imder notice than that 
presented by the second on our list, as to general style and 
character, cannot well be imagined. Never was there a more 
striking illustration of the way in which impressions, con¬ 
veyed by physical facts, are modified under the iniluence of 
individual temperament and preconceived ideas. Captain 
Harris is a shrewd, high-spirited, daring, energetic fellow, 
whose whole soul is wrapped up in the subject on which he 
writes. The detonating principle, and the organ of propul¬ 
sion, may he detected in every stroke of his pen, He looks 
at the lions and gigantic African pachyderms, as only created 
that he may amuse himself with planting bullets in their gar¬ 
ret-windows. The possibility of his being one day honoured 
by serving as a luncheon to his feline majesty, or as a nose- 
bali*to a black rhinoceros, fertile as is his imagination, never 
once comes within the boundary of his speculations. Sir 
James Alexander’s nanutive, if we except the texts of Scrip¬ 
ture, doggrel rhymes, and Latin phrases of three words and a 
half, with which it is copiously interlarded, gives you the idea 
of the rotation of the waggon-wheel regulating the machin¬ 
ery by which the passing events are committed to paper.— 
Here and there a jolt, or a run down a declivity, occasions a 
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slight Yariation in the moving power; but a slow, jog-trot 
pace is the general order of the day. All the rubbishing sto¬ 
ries with which the Nainaqua grannies send their brats to 
sleep, are crammed into Sir James, who eagerly gulps them 
down, and, religiously talcing them for gospel, sends them 
forth in his j oumal for th e edihcation of his readers. Nothin g 
in the world would induce our knight errant to hathe in the 
Orange river, for fear of being sucked down the homfic jaws 
of the Hi'ppopotamus^ or swallowed by a “ dread Leviathan” 
that was reported to have crawled out of tlie water on one 
occasion, and to have devoured a newly-honi calf. Nor 
would he take a solitary ramble along the luxuriant banks of 
this magnificent stream, lest he should be clawed hold of by 
a great dog-faced baboon, five feet in height, covered with 
long black hair, and which he tells us is infinitely more to be 
dreaded than a lion, or a Boschman’s poisoned aiTOw. 

The following awkward adventure with one of these hairy 
monsters, occun'ed to Sir James’s man-servant.— 

“ One day, while fishing alone under the trees, he was diverted by the 
gambols of some young baboons on the opposite cliffs, when suddenly he 
heard a loud ‘ quah ’ behind him: and looking round, he saw a great ba¬ 
boon close to him. Robert had no weapon to aeiend himself with. The 
hairy monster cried ‘ quah’ again, when a number of other baboons were 
seen rapidly descending a neighbouring hill. There was no time to be lost 
—Robert snatched up a branch which he found at baud, and when the ba¬ 
boon was closing with him, and showing his horrid teeth, with the intention 
of biting him to death in the neck, Robert struck desperately at liis head; 
the baboon put up Ms left arm, and received the blow on it, and immedi¬ 
ately wrested the stick out of Robert’s hands, though he was a strong sai¬ 
lor, Flight was now Robert’s only chance, and he took to his heels as fast 
as he could, followed by the baboon, who, though partly crippled by the 
blow, still ‘ quah quahed ’ after him, till Robert gained the open country, 
and the Namaqua encampment, from which he had come, appeared;—the 
baboon then gave up the pursuit.” 

How gloriously well our travellers would have pulled to¬ 
gether, had they only anrauged to have united their Ibrces 
at starting! lie gallant Captain espies an elephant in the 
distance, flapping its huge ears, and whetting its ivories 
against the trunk of a tree; and, without thinldng it necessa¬ 
ry to say a syllable to any one of his party, shoulders his rifle 
and marches singly off, with a determination to scrape "ac¬ 
quaintance with the lordly animal. If all the hairy baboons 
in the universe lay in his way, or were crying ^^quah” behind 
Hm, he would not so much as condescend to whisk his cap at 
them. At forty yards distance he has brought his piece to 
bear, and covered the fatal spot behind the shoulder of the 
noble beast; the trigger is about to be pulled, when he finds 
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that his left foot is treading on the tail of a lioness, and that a fe¬ 
rocious-looking rhinoceros is meditating a rush upon him from 
a bush on his right. This position of affairs,—“ the devil on 
one side and the deep sea on the other,” to borrow the ex¬ 
pressive language of Sir James,—disturbs the nervous system 
of the Captain about as much as the sight of a polecat and 
hedgehog would that of an English grouse-shooter. He knows 
that the lioness will trot sulkily off at the report of his rifle, 
and if his black friend make a lunge at him, he has only to 
pop down into the long grass, and be as safe as a needle in 
a hay-stack. The chances are, that he despatches the ele¬ 
phant with one baiTel, and with the other gives him a com¬ 
panion in the rhinoceros, to the banks of the Stygian river. 

Sir James, in speaking of the river-horse, finding that his 
own language is not sufficiently forcible to convey an idea of 
this terrific creature, employs that of the inspired volume,—a 
plan which we think highly objectionable, unless there were 
unquestionable evidence of the particular animal refeiTed to 
in sacred history, as having bones as strong pieces of brass, 
and like bars of iron, ” and even then the figurative language 
of the Scriptures is anything but appropriately introduced.— 
Captain Harris’s ideas as to the formidable character of this 
monster, may be pretty well gathered from the following pas¬ 
sage.— 

“ Of all the Mamnialia whose portaits, drawn from ill-stuifed specimens, 
have been foisted upon the world, Belmnoth has perhaps been the most lu- 
dicrously misrepresented. I sought in vain for that colossal head—for 
those cavern-lilce jaws, garnished with elephantine tusk—or those ponder¬ 
ous feet with which ‘ the formidahle and ferocious quadruped * is wont to 
* trample down whole lields of corn during a single night! ’ Defenceless 
and inoftensive, his shapeless carcass is hut feehly supported upon shortand 
disproportioned legs, and his belly almost trailing upon the ground, he may 
not inaptly l)c likened to an overgrown pig. The colour is pinkish brown, 
clouded and freckled with a darker tint. Of many that we shot, the larg¬ 
est measured less than live feet at the shoulder; and the reality falling so 
lamentably short of the monstrous conception I had formed, the ‘ iliver 
Horse,’ or ‘ Sea Cow ’ was the lirst, and indeed the only, South African 
quadruped in which I felt disappointed.” 

We feel bound to express our unqualified approbation of 
the greater attention bestowed by Sir James than by Captain 
Hams upon the habits of the animals which fell under his no¬ 
tice, notwithstanding the eager desire professed by the latter to 
contribute to the Natural History of the country he was about 
to explore. A few such notices as the following, scattered 
through the pages of the Captain’s narrative, would have more 
than justified the lavish encomiums of the Quarterly Review. 
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The subject of these obseiTations is evidently an animal al¬ 
together new to science, but which Sir James mistakes for 
the black rhinoceros. 

“ The hkck rhinoceros, whose domains we seemed now to have invaded, 
resembles in general appearance an immense hog; twelve feet and a half 
long, six feet and a half high, girth eight feet and a half, and of the weight 
of half a dozen bullocks; its body is smooth, and there is no hair seen, ex¬ 
cept at the tips of the ears, and the extremity of the tail. The horns of con¬ 
creted hair, the foremost curved like a sabre, and the second resembling a 
flattened cone, stand on the nose and above the eye; in the young animals 
the foremost horn is the longest, whilst in the old ones they are of equal 
length, namely, a foot and a half, or more: though the older the rhinoce¬ 
ros the shorter are its horns, as they wear them by sharpening them against 
the trees, and by rooting up the ground with them when in a passion. 

“ When the rhinoceros is quietly pursuing his way through his favourite 
glades of mimosa hushes, (which his hooked upper lip enables him readily 
to seize, and his powerful grinders to masticate), his horns, fixed loosely on 
his skin, make a clapping noise by striHng one against tlie other; but on 
the approach of danger, if his quick ear or keen scent make him aware of 
the vicinity of a hunter, the head is quickly raised, and the horns stand 
stiff and ready for combat on his terrible front. 

The rhinoceros is often accompanied by a sentinel to give him warning, 
a beautiful green-backed and blue-winged bird, about the size of a jay, 
which sits on one of his homs. When he is standing at his ease among tie 
thick bushes, or nibbing himself up against a dwarf tree, stout and strong 
like himself, the bird attends him that it may feed on the insects which ei¬ 
ther fly about him, or which are found in the wrinkles of his head and neck. 
The creeping hunter, stealthily approaching on the leeward side, carefully 
notes the motions of the sentinel-bird; for he may hear, though he cannot 
see, the rhinoceros behind the leafy screen. If the monster moves his head 
slightly and without alarm, the bird flies from his horns to his shoulder, 
remains there a short time, and then returns to its former strange perch; 
but if the bird, from its more elevated position and better eyes, notes the 
approach of danger, and flies up in the air suddenly, then let the hunter 
beware; for tbe rhinoceros instantly rashes desperately and fearlessly to 
wherever he hears the branches crack. 

“ Thick and clumsy though the legs of the rhinoceros are, yet no man, 
unless possessed of the powei’s of my chief huntsman, Henrick Buys, can 
hope to escape him by fleetness of foot on open ground; once he has a man 
fairly in his wicked eye, and there is no broken ground or bush for conceal¬ 
ment, destruction is certain. The monster, snorting and uttering occasion¬ 
ally a short fiendish scream of rage, hears down in a cloud of dust, tearing 
up the ground mth his curved plough-share, kicking out his hind legs in a 
paroxysm of passion, and thrusting hisliorns between the trembling legs of 
his flying victim, he hurls him into the air as if he were a rag, and the poor 
wretch falls many yards off. The brute now looks about for him, and if 
there is the least movement of life, he runs at him, rips him open, and tram¬ 
ples him to a mummy! ” 

It is to be regretted that Sir James did not adopt the pre¬ 
caution of getting some judicious friend, with a knowledge of 
Zoology, to peruse his manuscript before it went through the 
press. Here we have the description of an animal, that is 
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certainly for the first time introduced to the notice of natu¬ 
ralists, in size and form resembling the rhinoceros, but differ¬ 
ing so essentially from that genus, that we can hardly suppose 
it to belong to the same group. The younger it is the long¬ 
er its horns, and these organs are consequently fully deve¬ 
loped at the period of birth. In the rhinoceros, the horns are 
so firmly attached to the bones of the cranium^ that in the 
adult animal it is a good half hour’s work for a man with an 
axe to cut them from the skull. In this mammal, which Sir 
James erroneously calls a rhinoceros, the horns, it appeal’s, 
are moveable, and he supposes them to be simply attached to 
the skin, but since their erection as defensive weapons would 
require the operation of powerfiil muscles, they must neces¬ 
sarily be more deeply implanted than he imagines. 

In om’ notice of the Report of the expedition for exploring 
Central Africa, under Dr. Andrew Smith, ^ we had occasion 
to quote a passage in which this enterprising explorer and 
talented zoologist looks forward to the time when mind and 
matter shall alike proclaim the truth of Mr. Swainson’s doc¬ 
trines, and African travellers find little to gather, which does 
not coiToborate the contents of his interesting volumes. Now 
Mr. Swainson has lately informed us, in Dr. Lardner’s ‘Cabi¬ 
net Cyclopedia,’ that in the natural system the rhinoceros and 
cassowary mutually represent each other, from the circum¬ 
stance of both possessing a dark protuberance about the fron¬ 
tal region. Had Sir James fortunately possessed a copy of 
Mr. Swainson’s work, he must have perceived that this crea¬ 
ture, with two dermal excrescences of concreted hair which 
produce a noise by clapping against each other, was a genus 
among the Mwmmalla representing the rattle-snake among 
the ophidians. We are fully aware that the Crotahis sounds 

rattle when irritated, and has this organ at the tail instead 
of the head; but in the ?iatnral system reverse conditions, 
instead of weakening analogies, often serve to render them 
more striking. It would be a most interesting point to as¬ 
certain if any particular species of “green-backed and blue¬ 
winged fly ” holds sentinal guard upon the caudal extremity 
of the I'attle-snake. 

Among other matters interesting to the naturalist, Sir James 
notices, in addition to the common lion, of the usual light 
brown colour, four others;—one entirely black, with long hair; 
a third kind, quite white; a fourth, with the neck only white; 
and a fifth, with legs striped like a tiger. Had he only pos¬ 
sessed the artistical skill of Captain Harris, as displayed in 


Mag. Nat. Hist. Vol. i. n. s. p. 101. 
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the beautiful sketch which adorns the last part of the Zoolo- 
logical Society’s Transactions, science might perhaps have 
had the benefit of something more than a mere verbal notice 
of these novelties. 

As a security against lions, Sir James recommends travel¬ 
lers to take up their quarters close to a ‘Colony of pig-faced 
baboons; though irom the experience of his. man, Robert, we 
should have thought this would, in real earnest, be jumping 
irom the frying-pan into the fire. 

A perhaps less objectionable expedient to avoid the con¬ 
tingency of being made a meal of by the king of beasts, ap¬ 
pears to us to arise out of the following relation told by one 
of the hunters of the party,—Henrick.— 

“ ‘ One night I was asleep in my hut, when I was awoki by a noise out¬ 
side. My ^vife whispered, * I don’t think that is a wolf;’ on which I got 
up, and went out with a keree (or knobbed stick) in my hand, for I had no 
gun at that time. Below a tree I saw a cow lying, and as I went to it a 
large animal left the cow and came towards me. I stood my ground, and 
called out, when a lion (which the large animal was), went oif to one side. 
I went up to the cow, and found it, and another beyond it, dead. The first 
had been ripped up, and the calf only eaten, because the contents of the 
stomach of the cow had come out of its mouth and nose, whilst the other 
cow had its neck twisted round, and its horns Axed in the ground, so that 
its mouth was kept in the air, to prevent the same ejection of food as in the 
first cow. I turned its mouth downwards to disgust ttie lioi^, and then went 
to sleep again.’ 

“ In Henrick’s word, during some months’ acquaintance, I had implicit 
confidence; and it is quite possible that the lion may feel a peculiar dis¬ 
gust when the above accident happens, and to prevent it could easily with 
his mighty paws, fix the horns of cattle in the ground. All this, if true, is 
a new and interesting fact in the natural history of the lion.” 

So absorbed is our author in the scientific interest attached 
to this new “fact” in Natural History, as entirely to overlook 
the real value of discovering, tliat in the event of a peculiar 
chain of clrctmistances arising^ the lion, instead of treating 
himself to his intended meal, has the self-denial to cnt his 
stick, and march quietly off. Suhsi^uent ti’eaders^^|n his 
steps, however, will not fail to appreciate the service imSered 
them by Sir James, in the hint which this piece of ^rorma- 
tion affords. Instead of starting from the cape wi^SOialf a 
waggon-load of metal in the shape of leaden bullefisf^and a 
score or more barrels of gunpowder, the explorer whdrintends 
acting only on the defensive, and not waging war against every 
animal that crosses his path, will now provide himself with a 
far more simple and less expensive kind of ammunition.— 
His store-chest will have one compartment exclusively ap¬ 
propriated to a well-known powder^ extensively manufactured 
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under the name of “ tartar emetic,” by a worshipful company 
whose mills are situated—not on Dartford Common—but 
within a stone’s throw of Bridge St Blackfriars;—equally to 
be relied on for the certainty of its propuUwe operation, al¬ 
though in its modus operandi differing materially from that 
of its black congener- And when tlie shades of evening close 
round, and the hungry roar of rhe prowling monarch reverbe¬ 
rates through the sullen gloom of the Atrican forest, the tra¬ 
veller, having administered a scruple dose to each of the oxen, 
and primed himself with a few grains of this explosive mix¬ 
ture,—feels that in the possession of an oesophageal canal, 
nature has supplied him with a iube^ from the mouth of which 
the midnight intrusion of the tyrant of the woods is effectu¬ 
ally repelled,—and in peaceful security takes his siesta, unbro¬ 
ken till the flush of morning, even though the bristly whiskers 
of the grim feline marauder, should brush the eyebrows of the 
unconscious slumberer. 

Although Sir James does not appear to have contributed so 
largely as Captain Harris, towards making the rhinoceros a 
genus of by-gone days, yet that he now and then had the am¬ 
bition to follow in the Captain’s wake, is evident by the fol¬ 
lowing passage.— 

“ We approached these dangerous animals with some caution, crept upon 
them, ana got two or three flying shots at them; hut unless they are flilcen 
standing, with deliberate aim at the bach-bone, or behind the jaw, good balls 
are thrown away upon them; not that their hide, though more than an inch 
thick, is impenetrable in other places to lead and pewter bullets (hard and 
heavy), such as mine were, hut because the rhinoceros runs away with a 
bushel of balls flred through his ribs. In his side they seemed to make no 
more impression on him, at the time of receiving them, than so many peas 
would, though he may die from them aftciwards. So our Uvo first rhino¬ 
ceroses, being continually on the move, escaped from us though we. tickled 
them roughly.” 

Af^r the hairy b|^9U story in the first jtart of the nar- 
rath^kfor our hero|i«1iVol, ii., to speak with such perfect 
san^^d of tidyiK^ a rhinoceros, or taking deliberate 
aim bactooni,bounds inexpressibly ludicrous. From 

the t^wf a Yft-flll, he possibly might so far screw up his 
coura^fcs to fm down upon the spinal region of some unfor- 
tunat^Kasti iltnpaled on a stake at the bottom; but let the 
rhino«)s b^*foaihing unfettered in his native wilds, with his 
horns wppitig oiie against the other, and well answer for it, 
one clmiety-click of these dermal appendages, or even a 
glimpsAf the blue-winged green-backed sentinel, would send 
Sir Jams, and his whole posse comitains^ down on their mar- 
row-bo^s before you could say ^Mack Robinson.” 
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Althougli we cannot, like Captain Harris, boast of an initi¬ 
ation into the mysteries of powder and shot at the early age 
of six, yet, ii’om a moderate share of experience in the use of 
explosive weapons, were we ever placed in such a predica¬ 
ment, that to save our own bacon, a rhinoceros must be de¬ 
spatched by a single shot, we should certainly feel at a loss 
which alternative to select, as attended with, the least diffi¬ 
culty of accomplishment,—tliat of sending a bullet through 
the back-bone of the animal when quietly browsing on the 
mimosa-leaves, at a respectful distance of forty yards, or al¬ 
lowing it to make its rush, and w’hen ploughing with its horn 
the ground at our feet,^ chancing a ball through one of its 
sky-lights. 

Of the many things which excited the surprise of our au¬ 
thor in the course of his peregrinations, on no occasion does 
lie express himself in stronger terms of amazement than on 
learning that it was possible to make a baiTel throw a ball 
straight, when it had previously shot crooked. As he has 
stated, for the benefit of his fellow officers in Her Majesty’s 
service, how this piece of conjuration was brought about by 
the natives, we shall take the liberty of availing ourselves of 
the infoinnation, for the benefit of such of our readers, who, 
being field naturalists, ” are necessarily interested in the art 
of gunnery.— 

“This was effected by placing a second sight near the breech, which was 
raised or depressed, shifted from one side to the other, and then fixed when 
the ball was found to go straight to the mark.” 


We have read few passages in the present narrative with 
more satisfaction than the following:— 

“Here I beg to remark that during the whole journey nothing was kilb 
ed wantonly, or that we did not positively require, either as an article of 
food, or as a rare object of natural history. I never could, and I trust I 
never shall, reconcile myself to the notion which some sportsmen entertain, 
that it is manly to destroy as many animals tts one can: this thirst for blood 
is discreditable. The exploit of which I know ^nne to boast, via., killing 
four elephants in one day, or the same number of Hippopotaini, Iwith the 
same gun, for mere sport, is surely not praiseworthy.” J 

With a keen relish for the legitimate sports of the field, we 
certainly do not envy the feelings of the man who caji derive 
eEQoyment from seeing the plain strewn with the carefasses of 

vould 
other 
when 


request that Captain Harris or Sir James Alexander i 
to state, through onr own columns, or those of ^me 
period what the rhinoceros does with its nose, 
at ploughing up the ground with its horns. 
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elephants, struggling in the agonies of death, or amuse him¬ 
self with galloping after a herd of giraffes, and hearing the 
balls from his rifle tell upon the flanks of these most gi-aceful 
but defenceless animals. 

The favourable opinion, however, which we formed of the 
sentiments entertained by om* author towards the brute crea¬ 
tion, were somewhat damped by a remark in a subsequent 
part of his narrative, in which he tells us mere sport,” as 
well as a desire to feed his followers, led him to gird up his 
loins for the chase, and burn with desire to slaughter some of 
the larger game.” 

Did our limits admit of it, we might introduce to our read¬ 
ers the history of a cow with a walking-stick, of an ostrich 
that put up its foot, and with its great toe-nail tore open a 
Boschman from top to bottom, and of a hairy pig-faced ba¬ 
boon, that entered into the service of a farmer, and faithfully 
served him in the capacity of shepherd; but the length to 
which om* Review has extended, reluctantly compels us to bid 
the travellers adieu. 

An Appendix is attached to Sir James Alexander’s naiTa- 
tive, in which Messrs. Ogilby, Gray and Waterhouse indicate 
the new or rare zoological specimens collected in the course 
of the expedition, and Prof. Lindley those in Botany. Capt. 
Harris has also inserted at the end of his work, the admea¬ 
surements and description of the specimens he shot, and re¬ 
christens the Aigoceros niger^ in honor of its discoverer, Aig, 
Harrisii I 


TUB 

MAGAZINE OV NATURAL HISTORY. 

AtJOtJST, IH60, 

It is perhaps hardly necessary to remind our readers, that the ninth 
meeting .of the British Aosociation is to he held at Birmingham during 
the latter part of the present month. This Association eontmplates no 
interference with the ground occupied bg othm* Institutions, hs objects itre, 
—To give a stronger impulse and a more systematic direction to scientific 
inquiry--to promote the intercourse of those who cultivate science in dif>- 
fermt parts of the British empire^ with one another^ and with foreign phi¬ 
losophers^—to obtain a more general attention to the objects of science^ and 
a removal of any disadvantages of a puhlie kind^ which Impede its progress. 
Happily conceived and most successfully carried into operation has heen 
VojL. in. —No. 32, N. s. 2 X 
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tliis union of tlie cultivators of science in each of its numerous depart¬ 
ments, to co-operate in promoting one common object,—the diffusion and 
advancement of knowledge. It is in the highest degree gratifying to 
contemplate the powers which, in so brief a space, this institution has ac¬ 
quired. In the comparatively short period of eight years, it has appro¬ 
priated many thousand pounds to the immediate purposes in which it 
had its origin: whilst the locomotive principle involved in its constitu¬ 
tion, by which each of our provincial towns becomes in its turn a centre 
for diffusing the results consequent upon the researches of the previous 
year, cannot fail to stir up in different parts of the kingdom, a spirit of 
observation, and give an impulse to inquiry that must be attended with 
the happiest consequences. 

There is one subject on which it may readily be supposed we feel a 
more than ordinary interest, and which, on the ground of its being an 
impediment to the progress of science, might, unless previous circum¬ 
stances should render such a step unnecessary, fairly come under the con¬ 
sideration of the meeting at Birmingham: we allude to the present rates 
of postage. The proposed bill, if not rejected by the House of Peers, will ^ 
indeed he a boon to the editors of scientific journals, who, with perhaps 
treble the amount of correspondence, have not one tenth the circulation 
enjoyed by periodicals of a more popular description. In its relations, 
however, at large, to the advancement of science, we are satisfied that the 
establishment of a uniform low rate of postage, especially if the exami^le 
were followed by foreign governments, would exercise an influence to an 
extent it is perhaps hardly possible to conceive, until the measure shall 
have come into actual operation. Should the question not he disposed of 
prior to the forthcoming meeting, a petition in its favour from so numer¬ 
ous and influential a body as the British Association, might probably 
have weight with some members of the Upper House, and thus contribute 
to the furtherance of an object, which every one, having the interests of 
science at heart, must earnestly wish to he attained. 

It may perhaps be thought that our critique upon the recently-pub¬ 
lished narratives of Captain W. C. Harris and Sir James Alexander, oc¬ 
cupies a larger portion of our columns than' the merits of their respective 
authors entitle them to have received, when other works, of real scientific 
importance, and therefore presenting a stronger claim on our attention, 
axe as yet unnoticed in our pages. In giving, however, so prominent a 
place to the works in question, we have been guided by the circumstan¬ 
ces under which they are introduced to the British public,—circumstan¬ 
ces which, we fear, are calculated to invest the contents of these volumes 
with a degree of consequence that is spuriously acquired, and which, for 
many reasons it would be desirable to counteract. 
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Captain Harris’s discoverey of the beautiful new species of Aigoc&ros^ 
which has recently been purchased by the British Museum; and his draw 
ing and description of this noble antelope, in the last part of the Zoolo 
gical Transactions, have rendered his name as a “ naturalist” familiar to 
European zoologists. Whilst yielding to him the full meed of praise to 
which he is entitled, for this interesting addition to the Fauna of South 
Africa, we cannot think the general aspect of his narrative justifies the 
Quarterly Review, through the medium of its widely circulating pages, 
in holding up his volume, for its zoological excellencies, as a pattern to 
future African explorers. 

Sir James Alexander (the author of the second narrative) went out at 
the joint expense of the Government and of the Geographical Society; 
and though he has not been puffed in the Quarterly, the value of Ms dis¬ 
coveries has been acknowledged, in the honor of knighthood being award¬ 
ed him on his return. 

After witnessing the exciting scenes which must sometimes arise in pe¬ 
netrating through parts of the African continent rarely or never previous¬ 
ly trodden by European footsteps, we can readily conceive that the ima¬ 
gination may become so sensible to impressions, as almost unconsciously 
to blend, in some distant hour of retrospection, the realities of the jour¬ 
ney with the adventurous and oft-repeated tales of the native hunters. 
But he, who has any sincere regard for the interests of Natural History, 
will bear in mind that the philosophical zoologist is anxious to acquire 
every possible information respecting the habits of animals which, in com¬ 
paratively little known portions of the globe, come under the notice of 
the traveller; and that it is by the exercise of the most scrupulous fideli¬ 
ty in recording facts which really pass under his own immediate observa¬ 
tion, he has it in his power essentially to aid the former in the discri¬ 
mination of doubtful species, and in the establishment of those genera¬ 
lizations, which must ever be the higher objects of zoological science. 
We trust however that in future African narratives, an author will 
not be thought to have been deficient in the use of his eyes, or in his zeal 
for Natural History, even though he may not have brushed a lion from 
every bush, or heard the noise of the clicking horns of the pseudo rhino¬ 
ceros. 

Our geological readers will be gratified to see, by a communication 
from Mr. James De Carle Sowerby,that be has at length determined on 
the immediate continuation of the ‘ Mineral Conchology.’ As we have 
already fully expressed our own opinion upon the general question to 
which his letter is directed, it is unnecessary that we should now make 
any further allusion to the subject. We may observe, however, that the 
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foreign demand,—one fourth of tlie entire number,—is much greater than 
we should have supposed; and we are led therefore to consider the rea¬ 
sons still more urgent, why this demand should not he supplanted by a 
continental edition. We think the continuation of this work, and also 
the ‘Species Conchyliorum * by Mr. G. B. Sowerby, of such importance, 
that it would afford us no slight satisfaction if their claims upon the re* 
sources of the British Association, were to be taken into consideration at 
the Binningham meeting. 

We have just received the 10th and 12th livraisons of the ‘ Poissons 
Fossiles,’—certainly two of the most heautiful which have yet appeared. 
Several plates are appropriated to the Ichthyodorulites and the teeth of 
Hyhodus^ but there is nothing bearing upon the subject of the supposed 
frontal spine in this genus. We perceive that the letter addressed to us 
by Prof. Agassiz, has been lithographed, and copies inserted in the livrai¬ 
sons of this work. 

We have much pleasure in acknowledging the receipt of two portraits, 
one of Mr. Children, and the other of Mr. Spence, just published by Mr. 
Raddon, formerly a London Artist, but now a resident of Bristol. We 
can bear personal testimony to the faithfulness of the first, and we think 
highly of both as works of art. 

Should Mr. Raddon meet with encouragement, we understand that he 
will publish portraits of other distinguished entomologists. 


Letter from Mr.. James De Carle Sowerby, on the mhject of the 
French Edition of Mineral Concholoyy* 


Camden Town, July 27,1839. 


Sib, 

It is hardly possible that I should remain silent 
after seeing, from the strictures you have made on the French 
edition of my ^ Mineral Conchology,’ the great interest you 
feel in the cause of that class of authors, whose works are si¬ 
milar in character to this publication. And feeling practically 
that unless some protection be afforded them by at least their 
brother authors^ and the scientific portion of tlie public, they 
must soon be reduced to that small number who are sufiS- 
ciently opulent to pay for the satisfaction they experience 
in their own minds, in being able to contribute to the ad¬ 
vancement of knowledge. I beg to thank you for the man- 
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ly way in which you have advocated what appears to me to 
be the true and lasting interest of science,—the encouragement 
of original publications, in opposition to the specious but 
fleeting advantages which cheap piracies possess. Such 
works only tend to convert what would otherwise be a flow¬ 
ing stream, into a stagnant lake, by cutting off the springs 
which had given it life. 

Mons. Agassiz has, however, proposed to revise and cor¬ 
rect the work in question; a proposal which, if carried fully 
into effect, would certainly be beneficial to the study of Geo¬ 
logy : hut in many instances it will be found that his transla¬ 
tion perpetuates the enrors of the original. 

The following short history of the work will explain why 
revision and coiTection are necessary, and also account for 
the inequalities (justly observed byM. Agassiz) which occur 
in the execution of the different parts of it. This statement 
is not offered as an excuse for the errors, many of which have 
been corrected in the later volumes, but to show that such er¬ 
rors were mostly unavoidable at the time the work was in pro- 
^'ess, and also as being likely to interest all who take a part 
in the discussion you have excited. 

The first number of the ^ Mineral Conchology ’ was pub¬ 
lished by the late Mr. James Sowerby, in June, 1812 , two 
years before Lamarck’s ^Systeme’ appeared. The author be¬ 
ing much more partial to the pictorial department, referred 
the principal part of the text to his two eldest sons (myself 
and Mr. G. B. Sowerby), while he executed the plates wholly 
himself: and he continued his task regularly, even during a 
long and painful illness, until within three or four days of his 
death in 1822 , when a considerable portion of the fourth vo¬ 
lume had been published. For some time previously to this 
sad event, it had fallen to my lot to describe the whole of the 
shells, and now I was obliged, in addition, to engrave the 
plates, a few only having lieen done in advance by my father. 
At the conclusion of the sixth volume, circumstances induced 
me to close the work, witir a view to commencing it again in 
a form more agi*eeable to the wishes of geologists ; and this 
intention has not been lost sight of, for a continual expense 
has been incurred in collecting new materials, and many 
thanks are due to my friends in responding to my request; 
still however the whole of the indexes are not published, and 
chiefly because I have been induced to give up my time to¬ 
wards forwarding the immediate objects of the leading geo¬ 
logists of England, by yielding them die best assistance my 
humble talent would permit. 

The sale of the ^Mineral Conchology’ has only been about 
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400 copies, above one fourth of which number has been sent 
abroad. The encouragement therefore for carrying on the 
work has hitherto been not very gi*eat; but your having di¬ 
rected public attention so strongly to it, and the anxious 
wishes of ray friends, have stimulated me to detennine now 
upon its immediate continuation, which I hope to effect in a 
month from this time. 

I fear I have said too much about myself, but you will 
perhaps excuse me if I say a few words in reference to the 
ti-anslation. Mons. Agassiz has not always improved the ge¬ 
neric characters by the alterations he has made. For instance, 

under iSoZeii he says,‘^ Car, Gen. Bivalve.longitudinale,” 

instead of transversely elongated- In Ammonites the word 
‘‘dorsal” is inserted, whereas the siphon is truly ventral j &c. 
Neither has he embodied all the corrections given in the lat¬ 
ter part of the work, indeed he seems not to have consulted 
the index in No. 105 in any case. There Cassis is refen-ed 
to Cassidaria; Modiola pm'allela to Plagiostoma elongatuin; 
Helicina to Rotella; Helix carinatus to Pleurotomaria^ whe¬ 
ther correctly or not, may be a question, but certainly it is 
not a OirmSj (he proposes to name it Cirrus Sowerhy ); Ve- 
nu^ to Cyprina; Murex to Fustis; and Vivipara \o Palu- 
dma: though Agassiz has introduced several of these altera¬ 
tions as his owfi. Still, some of his remarks are good, and 
will not be lost sight of by me. 

I am. Sir, 

Your’s, &c. 

J. D. C. SOWERBY. 


SHORT COMMUNICATIONS, 

I TRUST I shall have the pleasure of seeing you in London in 
July, 1840; in the mean time I hope I shall be a little suc¬ 
cessful in procuilng a few more objects in Natural History, 
worthy the notice of zoologists. The stores I now possess 
will occupy the Proceedings in the various branches of Zoo¬ 
logy, for many years to come.— H. Cuming,—Manilla Nov, 
18,1838. 

Lycopodium inundatum grows within a hundred yards of 
the railway station on Woking Common.— George Luxford^ 
A,L,S,f S^c, — London^ July 11, 1839. 
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Art. I.— Extract front, the Proceedings of the Zoological Society^ on the 
subject of the relation existing between the Arg&nautshell and its cephalo- 
podous inhabitant. 

February 26;7i, 1839.—“A highly interesting and valuable series of speci¬ 
mens of tbePaper Nautilus {Argonauta Ar//o), consisting of tlie animals and 
their shells of various si 2 es, of om in various stages of development, and of 
fractured shells in different stages of reparation, were exhibited and com¬ 
mented on by Professor Owen, to whom they had been transmitted for that 
purpose by Madame Jeannette Power. Mr" Owen stated that these speci¬ 
mens formed part of a large collection illustrative of the natural histoi 7 
of the argonaut, and bearing especially on the long-debated question of 
the right of the cephalopod inhabiting the argonaut-shell to be considered 
as the true fabricator of that shell. 

“ This collection was formed by Madame Power in Sicily, in the year 
1838, during which period she was engaged in repeating her experiments 
and observations on the argonaut, having then full cognizance of the na¬ 
ture of the little parasite (Hectocotylus, Cuv.), which had misled her in re¬ 
gard to the development of the argonaut in a previous suite of experiments 
described by her in the Transactions of the Gisenian Academy for 183t>. 

“ As this mistake has been somewhat illogically dwelt on, to depreciate 
the value of other observations detailed in Madame Power’s Memoir, Mr. 
Owen observed, that it was highly satisfactory to find that the most impor¬ 
tant of the statements in that memoir had been subsequently repeated and 
confirmed by an able French malacologist, M. Sander Rang. Mr. Owen 
then proceeded to recapitulate these points. 

“ First, with reference to the relative position of the cephalopod to the 
shell, Madame Power, in her memoir of 183<), describes the siphon as he- 
ing applied to the part of the shell opposite the involuted spire. M, San¬ 
der Rang, who made his observations on the argonaut in the port of Algiers, 
after having had cognizance of Madame Power’s experiments, states, in 
his memoir published in Guerins’s ‘ Magazin de Zoologie ’ (IH37), that in 
all the argonauts observed by him, the siphon and ventral surface of the 
cephalopod were invariably placed against the outer wall or keel of the 
shell, and the opposite or dorsal surface of the body next the involuted spire. 

‘‘ Secondly, with reference to the relative position of the aims of the ce¬ 
phalopod to the shell, and the uses of the dorsal pair of arms, usually called 
the “ sails, ” Madame Power had described these related arms as being 
placed next the involuted spire of the shell, over which they were bent, and 
expanded forwards so as to cover and conceal the whole of the shell, and 
from which they were occasionally retracted in the living argonaut: she 
further made the important discovery that these expanded membranes were 
the organs of the original formation and siihsequent reparation of the shell, 
and ingeniously and justly compared them, in her memoir of 1839, to the 
VoL. III.—No. 33- N. s. 2 Y 
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two lobes of tlie mantle of the cowi*y- These facts are clescrihecl as the re¬ 
sult of actual observation; hut Madame Power, entertaining the common 
belief of the action and use of the velated arms in the sailing of the cepha- 
lopod, enters into considerations respecting their proportional strength in 
relation to that hypothetical office. The subsequent observations of M. 
Rang have fully confiimed the accuracy of Madame Power’s description 
of the relative position of the so-called sails of the argonaut to the shell; 
and he has published some beautiful figures illustrative of this fact.* 

“ Thirdly, M. Rang confiims the discovei 7 of Madame Power as to the 
faculty possessed by the cephalopod of reproducing its shell, but he was 
unable to preserve his captive argonaut sufficiently long to witness the com¬ 
plete deposition of calcareous matter in the new substance by which the 
argonaut had repaired the fracture purposely made in its shell. 

“ There are other observations in the original memoir of Madame Power, 
as, e,g. with respect to the flexibility and elasticity of the living shell of the 
argonaut; the great extensibility and pump-like action of tlie siphon in lo¬ 
comotion ; the use of the velated arms in retaining the shell finnly upon 
the cephalopod; the great voracity of the argonaut; the constantly fatal 
results of depriving it of its shell; all of which statements are of great in¬ 
terest and novelty in the history of this problematical mollusc, and some of 
which likewise receive confirmation in the memoir of M. Sander Rang. 

“ Notwithstanding, however, that so many additional facts had been thus 
brought to bear on the relations subsisting between the argonaut-shell and 
its occupant, Mr. Owen observed that the leading malacologists who advo¬ 
cated the parasitic theory, had reiterated their conviction of its truth; and 
even M. Rang, though evidently biassed by what he had observed in favour 
of the opposite view, yields so much to the authority of M. de Blainville, 
as to declare himself in a state of the most complete uncertainty on the 
subject;—‘ Nous nous trouvons en cemoment dans le plus complete incer¬ 
titude.’— Loc. cit 

“ In this state of the question a collection of specimens of the argonauts, 
such as Madame Power had submitted to the examination of tire Zoologi¬ 
cal Society, was of the greatest importance, if impartially and logically con¬ 
sidered with reference to the points at issue; and Mr. Owen stated, that 
having studied this collection with much care, he should, in the first place, 
restrict himself to such observations and arguments as would naturally flow 
from an examination of the specimens themselves, apart from any history 
or statement with which they had been accompanied when first placed in 
his hands by Madame Power. 

“ The collection of argonauts,—cephalopods and shells,—preserved in 
spirits, included twenty specimens, at different periods of growth, the small¬ 
est having a shell weighing not more than one grain and a half, the re¬ 
mainder increasing, by small gmdations, to the common-sized mature in¬ 
dividual. 

“ Mr. Owen’s fii-st attention was directed to the relative position of the 
cephalopod to its shell. In every case it corresponded to that which obtains 
in the pearly nautilus, the S‘lph<m awl ventral surface of the cephalopod, hemg 
placed next the hroad keel fomiing the exterml wall of the shelly the dorsal 
surface of the lodynext the involuted spire or internal tvalL In most of these 
specimens the velated arms, which are nearest the involuted spire, were re¬ 
tracted; but in some of the larger examples they had been admirably px*e- 
served in a fully-expanded and flexible, state, and in their natural position 
as envelopes of the shell. 


See No. 2 of the Sup. Plates to Mag, Nat. Hist.—Eo. 
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“ A second fact, of considera'ble weiglit in the debated point of the para¬ 
sitism of the argonaut, was afforded hy this collection, viz., that in ten of 
the younger specimens there were no ova, in the shell, but the body of the 
eephalopod occupied the whole of the cavity of the shell, to which it accurately 
corresponded inform. It was scarcely possible, Mr. Owen observed, to con¬ 
template these specimens without deriving a conviction that the body had 
served as the mould upon which the shelly matter had been deposited; and 
with deference to the expanded membranes of the dorsal arms, to which the 
office of calcification was assigned by Madame Power and M. Rang, these, 
it should be remembered, were, in fact, essentially productions of the man¬ 
tle, and possessed the same structure. It was only in the smaller specimens, 
however, that the body filled the shell; when the ovarium begins to enlarge 
the body is drawn from the apex of the shell, and the deserted place is oc¬ 
cupied chiefly by the mucous secretion of the animal, until the ova are de¬ 
posited therein. 

“ Mr. Owen then reminded the members present, that in foimer discus¬ 
sions on the nature of the argonaut, he had opposed to the parasitic theory 
an observation made by himself on a series of young argonauts, of a differ¬ 
ent species from the Aryonauta Argo, all captured at the same time, and 
exhibiting different sizes and degrees of growth, viz., the exact correspon¬ 
dence between the size of the shells and that of their inhabitants, every trifling 
difference in the bulk of the latter heiwf accompanied with pi'opm'tUmal dif¬ 
ferences in the size of the shells which they occupied.^ Madame Power’s 
collection of young argonauts afforded the means of pursuing this compa¬ 
rison to a much further extent, and Mr. Owen had not only done so in re¬ 
ference to their relative size, but had also weighed the shell and its inha¬ 
bitant separately of each specimen, from the smallest up to that in which 
the ova were fully developed in the ovarium. The following tabular view 
was given of the weights and measurements of ten of the alternate speci¬ 
mens in this series. 



A 

B 

c 

D 

E 

F 

G 

H 

I 

K 



grs. 


gj'8. 

gl*S. 

gl‘S. 

KJA 

P'S. 

grs. 


gvs. 

Weight of the Shell . 

l.J. 

313 

21 

3t 


n 


18 

11) 

40 

Weight of the InliabitanCi .. 

18' 

21 

■iU 

62 

82j 

1065 

17U 

214 

384 


lin. 

Hii. 

lin. 

lin. 

lin. 

lin. 

lin. 

lin. 

lin. 

lin. 

Lonfiflh of tho ShellG ....- 

8 

n 

12 

12? 


22,1. 

2!J 

244 

27 

37 


^ Zool. Trans. Vol. ii. pt. ii. p. 115. 

* In each case the eephalopod was removed from the shell, and both were 
placed on blotting-paper, to absorb the superfluous li(Uior; due care was 
taken to weigh each specimen under conditions as precisely similar as pos¬ 
sible. 

The disproportionate ratio in the increase of the shell B arises from the 
additional portion of the shell being thicker and heavier in proportion to 
the previously-formed part, than in the subsequent periods of growth, so 
that the increase of weight is in a greater ratio than the increase of size. 

4 Cluster’s of ovisacs were conspicuous in D to the naked eye in the owf- 
rimn, which had already begun to expand under the sexual stimulus. 

® The ovarium has now begun rapidly to enlarge. 

® This admeasurement was taken in a straight line, traversing the longest 
diameter of the shell; it wjis found irnpracticahle to give any constant ad¬ 
measurement of the eephalopod, iir consequence i>f the varyiiig state of con¬ 
traction and form of its soft and changeable body. 











424 


PKOF. OWEN ON THE Al^GONAUT. 


“ Mr. Owen stated that the correspondence in the progressive increase of 
inhabitant and shell, though not strictly conformable, was so close as to 
present, in his opinion, an insurmountable objection to the parasitic theory. 
Jn every instance the inhabitant of a larger shell weighed more than that 
of a smaller one, even where the difference in the weight of the shell was 
but half a gi-ain; while the few irregularities observed in the progressive 
increase of the two could in each case be accounted for, either by the en¬ 
largement of the ovanum, which added to the weight, without a propor¬ 
tional increase to the superficies of the individual; or, on the other hand, 
to a more rapid increase in the thickness of the shell at the earlier periods 
of its growth, or to a greater development of the angular processes of the 
mouth of the shell, as an individual peculiaiity. In a collection of young 
parasitic hermit-crabs {P(iguri), the smaller specimens are commonly seen 
in shells of various species, and frequently very disproportionate bulk; the 
contrary is the case in the young of the argonaut. * Now these young ce- 
phalopods (Mr. Owen observed) grow, like the rest of the class, with great 
rapidity; the differences in the size of many of the young argonauts in 
question corresponded with differences of age of a few aays at the utmost;’ 
so that, if the accuracy of the above observations made by Mr. Owen on two 
series of two distinct species of argonaut, be admitted,’ ‘ a naturalist enter¬ 
taining the parasitic theory, must be compelled to suppose that the young 
Ocythoeor cephalopodis engaged ina perpetual warfare with the hypothetical 
nucleo-branchiateconstmctor of the argonaut-shell, which shell, to produce 
the correspondences above described, the young Ocythde must change two 
or three times a week, if not every day. And nevertheless, although each 
prolific cephalopod of the argonaut sends into the world hundreds of little 
ones that must he so accommodated, and although, on the parasitical hy¬ 
pothesis, hundreds of the hypothetical nucleo-branchiate constructors of the 
ai’gonaut-shell ought to swarm about the port of Messina, where Madame 
Power obtained the specimens with which she stocked her molluscous viva¬ 
rium, and notwithstanding that M. de Blainville has called the special at¬ 
tention of naturalist-collectors to the hypothetical true constructor of the 
argonaut-shell, as a chief desideratum in Malacology; and lastly, notwith¬ 
standing this hypothetical nucleo-branchiate mollusc ought, on M. de 
Blaiuville’s theory, to he nearly allied to the Atlanta and Carinaria, and 
therefore a floating pelapc species, generally to be met with on the surface 
of the oceanyet had it still evaded the observation of tbe numerous ac¬ 
tive collectors engaged in exploring the zoological riches of the Mediter¬ 
ranean in different parts of its coasts.’ 

“ It is in vain to repeat, with reference to the non-discovery of any other 
inhabitant of the argonaut than the cephalopod,—‘ Oe que ne pent ctre 
range au nombre des argumens, i)arceque ce qui n’as pas eu lieu jusqu’ a 
un moment determine, peut se montrer le moment suivant; ’ that ‘ what is 
a fact at the present moment, viz. the non-discovery of the hypotlicticul 
time constructor of the argonaut, may be no longer a fact at the moment 
after.’ Such an observation could only possess argumentative force in the 
absence of oUier facts showing the high degree of improbability that a fioat- 
ing pteropod or heteropod, sufficiently abundant to have supplied all the 
argonauts of the Mediterranean with their shells, could have escaped ob¬ 
servation.’ 


* They accord with the statement of Poli, and with the observations of 
M. Prevost, founded on a suite of specimens of the argonaut from the size 
of one and two inches to three or four inches. These are quoted by M. de 
Blainville in his memoir of 1837 (p, 10), hut without the deductions which 
I have drawn firom the same facts. 
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Mr. Owen then proceeded to state that he had dissected eveiy specimen 
in the present collection, in which the absence of om in the shell left the 
sex doubtful, and that they all proved to be females; tliis fact rendered it 
allowable to conjecture that the calcifying brachial membranes, and con¬ 
sequently the shell, might be sexual characters, and peculiar to the female. 
But, he argued, ‘ the known paucity of males as compared with females in 
other species of cephalopods, rendered the conjecture to a certain degree 
problematical. Should it, however, be hereafter proved that the male ar¬ 
gonaut povssessed neither a shell nor the organs for secreting it, this fact 
would not render the hypothesis of the parasitism of the female, which does 
possess the calcifying membranes, at all the less tenable.’ 

“ With respect to the shell of the argonaut, Professor Owen observed that 
‘ any argument founded on observations on the dried shells in cabinets, 
could tend only to mislead the observer. Madame Power’s specimens hav¬ 
ing been recently collected, and preserved in alcohol of not too great strength, 
manifCvSted much of the original transparency and elasticity of the living 
shell. It was obvious, therefore, that light would act in developing the 
coloured spots on the contained body of the argonaut; and this fact is im¬ 
portant in reference to the seventh argument in M. de Blainville’s memoir 
of 1837, p. 4., in which he asserts that ‘those parts of molluscs which are 
covered with a shell are constantly white or colourless, hut the mantle in¬ 
vesting the body of the argonaut is highly coloured.’ Now, if M. de Blain¬ 
ville’s object had been to prove that the Ocythde did not inhabit a shell at 
all, the force or puiport of this observation would have been intelligible; 
but the question is not whether the body of the Ocythoe is or is not covered 
with a shell, hut whether it makes or steals that shell. But perhaps the 
argument, founded on the supposed opacity of the argonaut shell, was 
brought forward merely to prove, that up to a certain period of its exist¬ 
ence the Ocythde naked, and that the argonaut-shell was taken posses¬ 
sion of only for some temporary purpose, as for oviposition. The observa¬ 
tions, however, which I published in 1830 (Oycl. of Aiiat., Art. Ce 2 )halopo- 
da, p. 544), proved that the young cephalopod of the argonaut was provided 
with a shell prior to the period of oviposition, and that the body entirely 
filled the shell at that period. The present collection still more satisfacto¬ 
rily establishes the fact, that the argonaut-shell is not assumed Iiy the cc- 
phalopod for a temporary purpose; for the shell which protects the young 
would he wholly inadequate as a nidus for the ova of the mature jininial; 
and for what purpose, then, on the parasitic tbcory, is the shell assumed by 
the cephalopod before its ovarium has received the stimulus of sexual de¬ 
velopment i* ’ 

“ In Madame Power’s recently-collected specimens the shell, after a few 
hours’ soaking in water, regained so much of its original fiexihility as to 
demonstrate its power of varying its form with the varying hulk arising 
from the respiratory and locomotive actions of the inhabitant.* 

“ The inductions, therefore, which the present collection of argonauts of 
different ages and sizes legitimately sustained, were in exact accordaiuic 
with Madame Power’s belief that the cephalopod was the true constructor 


* In M. de Blainville’s Letter on the Parasitism of the Argonaut (1837), 
the following assertion is offered as the tenth argument:—‘ La mode de lo¬ 
comotion e^de respiration de ces animanx par la contraction et la dilata¬ 
tion alternatives dii sac, ne permet pas d’admettre qu’il y ait adherence de 
la peau avec la coquille, a moins que de supposer que celle-ei soit flexible 
et olastique, ct suive tons Ics mouvemens do ccllc-la, cc qui est biou loin 
de la verite..’ 
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of the shell, while no contradictory inference had been, or could be, dedu¬ 
ced from an examination of the specimens themselves. 

“ With reference to the second suite of specimens, viz. the om of the 
argonaut in different stages of development, Mr. Owen entered into a de¬ 
tailed account of the new and interesting facts which they revealed. In 
the om most advanced, the distinction of head and body was established; 
the pigment of the eyes, the ink in the ink-bladder, the pigmentiil spots on 
the skin, were distinctly developed ; the siphon, the beak,—which was co¬ 
lourless and almost transparent,—and the arms, were also discernible by a 
low microscopic power; tlie aims were short and simple; the secreting 
membranes of the shell were not developed, and of the shell itself there was 
no trace. 

“ In the second memoir of 1838, published by Madame Power, it is stat¬ 
ed that the young argonaut is excluded from the egg, as such, but naked, 
twenty-five days after oviposition, and that in ten or twelve days more she 
discovered that they had foimed their little shell. Mr. Owen regretted 
that there were no specimens in the present collection exhibiting the com¬ 
mencing foimation of the shell;—rthese were still a desideratum: but he 
proceeded to say, that the observations on the development of the om of the 
Mollusca in general, which science possessed, would be greatly overstated 
if one percent, of the known species of Mollusm were allowed to have been 
subjected to such examination; he could not therefore admit, or indeed 
understand, the philosophy of regarding the period of the development of 
a mere dennal production, like the shell, as being subject to so precise a 
law, that its non-appearauce in an embryo-mollusc, prior to its exclusion 
from the egg-covering, was to he considered proof positive that such mol¬ 
lusc should never thereafter have the power of secreting a shell. Now it 
was evident, from the observation of Madame Power’s specimens, indepen¬ 
dently of any statements respecting them, that the expanded membranes of 
the dorsal pair of arms are not formed until the development of the embryo 
has far advanced: if, therefore, these membranous arms he, as Madame 
Power states, the organs of the secretion of the shell, that shell may not he 
formed until after the exclusion of the young argonaut, 

“ The proof that the velated arms possess, Hke the expansions of the 
mantle of the Cyprcea^ a calcifying power, was afforded by the third series 
of specimens on the table of the Society. These consisted of six shells of 
the argonaut, from which Madame Power had removed pieces of shell while 
the argonauts were in life and vigour, in her marine vivarium. One of tlie 
shells had been removed from the animal ten minutes after the fracture; 
another argonaut had lived in the cage two months after being subjected 
to the experiments: the remaining specimens exhibited intervening periods 
between the removal of a portion of the shell and its reparation. The frac¬ 
tured shell first described had the breach repaired by a thin, transparent, 
membranous film; the piece removed was taken from the middle of tlic 
keel. In a second specimen calcareous matter had been deposited at tlie 
margins of the membrane, where it was attached to the old shell. In a 
third specimen, in which a portion of the shell had been removed from the 
keel, about two inches from the mouth of the shell, the whole breach had 
been repaired by a calcareous layer, differing only in its greater opacity and 
irregularity of form from the original shell. In the specimen longest re¬ 
tained after the fracture, a portion had been removed from the margin of 
the shell; here the new material next the broken edge presented the opa¬ 
city characteristic of the repairing substance, hut the transition of this suh- 
sUince into the material of the shell, subsequently added in the ordinary 
progress of growth, was so gmdual, in the resumption in the repairing ma¬ 
terial of the ordinary clearness and striated structure of the shell, that it 
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was impossible to doubt but that the reparation, as well as the subsequent 
gTowth, had been the elfects of the same agent. The repaired parts of the 
shell re-acted precisely like the ordinary shell with nitric acid. 

“ Mr, Owen then observed tliat the specimens submitted to the meeting 
by Madame Power, possessed in themselves the means of confirming or 
refuting her theory of the formative organs of the shell of the argonaut; 
for if tjEe shell were secreted, as in gasteropods &c., by the edge of the man¬ 
tle covering the body, the new material by which the breaches of the shell 
had been repaired, should have been deposited on the inside of the frac¬ 
tured edge; but, on the contrary, it was clearly obvious in two of the spe¬ 
cimens, that the new material had been laid on upon the outside of the 
fractured part—as it must have been, supposing the vela or membranous 
anus to be the calcifying organs. 

“ Mr. Owen then recapitulated, as follows, the evidence which, indepen¬ 
dently of any preconceived theory or statement, could be deduced from the 
admirable collection of Argonauta Argo^ due to the labours of the accom¬ 
plished lady who had contributed so materially to the elucidation of a prob¬ 
lem which had divided the zoological world from the time of Aristotle. 

“ 1st. The cephalopod of the argonaut consUintly maintains the same re¬ 
lative position in its shell. 

“ 2nd. The young cephalopod manifests the same concordance between 
the form of its body and that of the shell, and the same perfect adaptation 
of the one to the other, as do the young of other testaceous molluscs. 

“ 3rd. The young cephalopod entirely fills the cavity of its shell; the 
fundus of the sac begins to be withdrawn from the apex of the shell only 
when the ovarium begins to enlarge under the sexual stimulus. 

“ 4th. The shell of the argonaut corresponds in size with that of its in¬ 
habitant, whatever be the differences in the latter in that respect. (‘ The 
observations of Poli, of Prevost, and myself, on a series of Argonauta rufa 
before cited, are to tbe same effect.’) 

“ 5th. Tbe shell of the argonaut possesses all the requisite flexibility and 
elasticity which the mechanism of respiration and locomotion in the inha¬ 
bitant requires; it is also permeable to light. 

“ 6th. The cephalopod inhabiting the argonaut repairs the fractures of its 
shell with a material having the same chemical composition as the original 
shell, and differing in mechanical properties only in being a little more opakc. 

‘^7tli. Tbe repairing material is laid on from witboiit tbe shell, as it 
should be according to the theory of the function of the membranous arms 
as calcifying organs. 

“ 8th. When the embryo of the argonaut has reached an advanced stage 
of development in ovo, neither the membranous arms nor shell are deve¬ 
loped. 

9th. The shell of the argonaut does not present any distinctly defined 
nucleus. 

‘‘ Mr. Owen finally proceeded to consider the validity of the best and 
latest arguments advanced in favour of the parasitism of the cephalopod 
of the argonaut, and commenced with those published in the Proceedings 
of the Zool. Society for 183(5, p. 122. 

“Mr. Gray states, 1st, ‘The animal has none of those peculiarities of 
organization for the deposition, formation, and growth of the shell, nor 
even the muscles for attaching it to the shell, which arc found in all other 
shell-bearing molluscs; instead of which, it agrees in form, colour, and 
structure with the naked molluscs, especially the naked cephalopods.’ 

“ To this statement it need only be replied, that the cephalopod of the 
argonaut possesses two membranous expansions, having the same structure 
as the calcifying processes of the mantle in tlic testaceous molluscs, and 
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•which Madame Power and M. Sander Rang* compare to the lobes of the 
mantle of Cypma; and that the ceplialopod in question, instead of agree¬ 
ing in structure witli the naked ceplialopods, dilfers from them precisely 
in the presence of conspicuous and largely-developed organs, which present 
the closest correspondence in form and structure with the calcifying mem¬ 
branes of the cowries and other testaceous molluscs. 

“2ndly. Mr. Gray asserts, ‘that the shell of the argonaut is evidently 
not moulded on the body of the animal usually found in it, as other shells 
are.’ 

“ This assertion, like the preceding, is directly opposed to the fact. But 
at the time when it was recorded in our Proceedings, Mr. Gray had proba¬ 
bly not examined the young argonaut. Yet the analogy of other Testacea 
might have indicated to him that it was essential to see the young mollusc 
before the degree of correspondence between the animal and its shell could 
be definitively pronounced upon. Most shell-bearing gastropods, like the 
nautilus and argonaut, withdraw their bodies in the progress of growth 
from the contracted^apex by which their shell commenced, and difier ac¬ 
cordingly in form from that of the original cavity of their shell. The 
mode in which the vacated part of the shell is dealt with in dilferent mol¬ 
luscs is extremely various, and reducible to no common law; in the genus 
Magihis^ c. g. it is solidified: in some species of Helix, Bidinm, and CWi- 
thium, the deserted part of the shell, after being partitioned off’, is decolla¬ 
ted : in the Nautilus, &c., it is camerated. Was it at all improbable that 
in the argonaut some other condition of the vacated spire of the shell should 
he manifested ? Why should it not he made subservient to the generative 
economy of the species ? Yet, because it is neither solidified, decollated, 
nor camerated, it is argued in the tliird place, that the argonaut shell must 
have been secreted by some other mollusc than the cephalopod usually 
found in it. 

“ 4thly. Mr. Gray observes, ‘ the young shell of the just-hatched animal, 
which forms the apex of the shell at all periods of its growth, is much larg¬ 
er (ten times) than the eggs contained in the upper part of the cavity of 
the argonaut.’ The argument here founded on a comparison of the size 
of the supposed nucleus of the argonaut-shell with that of the ovum of the 
Ocytkoe, hR^ heen quoted with approbation by M. de Blainvxlle; hut grant¬ 
ing that the shell of a testaceous mollusc is always formed before the em¬ 
bryo is excluded from the ovum, (which, as I have already shown, is a 
postulate, and not an established law) ttie force of an argument for the 
parasitic theory, based on this postulate, wholly depends upon another as¬ 
sumption, viz. that the ovim of a mollusc never enlarges after it has quit¬ 
ted the parent. Now, the first observation which the promulgator of this 
argument had the opportunity of making on one of our commonest littoral 
Testacea —the whelk, proved to him that the molluscous ovum in that spe¬ 
cies does enlarge after exclusion, and Mr. Gray was subsequently compellod 
to admit ‘ that the size of the nucleus would*” not offer any difficulty with 
respect to the Ocythde being the maker of the shell which it inha])it&^.*’ 

“ Whether the other arguments founded by Mr. Gray upon the form of 
the body, and the want of perfect adaptation or adhesion of the body to the 
shell, &c., are unanswerable, as that experienced Conchologist states that 
he considers them to he, must depend upon the degree of weight which the 
objections above advanced are allowed to carry. 

“ With respect to the conclusions as to the parasitism of the Ocythoe, 
drawn from observing the relation of the cephalopod to its shell, their in- 


^ Magazine of Natural History, New Series, 1837, p. 248, 
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sufficiency depends upon the circumstance that in forming them the condi¬ 
tion of the mature argonaut has been considered as applicable to every 
period of its life, and the arguments Nos. 1 and 2 being founded upon 
that supposition, thereby fall to the ground. In the argument for the pa¬ 
rasitic theory deduced from the development of the argonaut-shell, a gene¬ 
ral rule, applicable to an extensive primary division of the animal kingdom, 
is assumed from the result of extremely scanty observations, which are al¬ 
together inadequate to its establishment. 

“‘In the Proceedings of the Zoological Society for 1837, Mr. Charles- 
worth proposed an argument in favour of the parasitism of the Ocythoe, 
which has the merit—not possessed by those above discussed—of being 
founded on the observation of a new fact in the natural history of the ar¬ 
gonaut, viz. that breaches in the shell were repaired by a substance agree¬ 
ing in every respect with the original shell. Mr. Charlesworth has, however, 
since admitted that this fact is not valid as evidence of the parasitism of 
the cephalopod; and it is now proved that the transparent film observed by 
M. Rang to be deposited by the Ocythoe over the fracture of the argonaut- 
shell, would have been converted into a true shelly material if the subject 
of his experiment had survived for a longer period. 

“ * M. d’Orbigny,! on the other hand, derived from his observations of the 
Argonauta hians,meide during his voyage to South America, a belief in the 
fallacy of the parasitic theory; the principal argument of novelty which he 
adduces is founded on the integrity of the delicate and flexible margins of 
the shell in which the supposed parasite was lodged. M. de Blainville has 
refused his assent to the validity of this argument, on the grounds that the 
rightful owner of the argonaut-shell might have been very recently expelled 
from the specimens described by M. d’Orbigny. As I have elsewhere® con¬ 
sidered this objection I shall not dwell further upon it, but merely observe 
that the experiments of Poli and Ranzani, deduced by M. d’Orbigny in 
evidence of the formation of the shell in ovo, are more than suspicious, and 
are inadequate to enforce a conviction of the truth of the non-parasitic theory. 

“ ‘ The more recent arguments of M. de Blainville® in favour of the pa¬ 
rasitism of the argonaut, repose partly on statements which are not based on 
facts, and partly on the interpretation of actual facts. The false facts are 
the following: 1st. That the same species of cephalopod is not always found 
in the same species of shell. 2nd. That the natural position of the animal 
in the shell varies, the back of the animal being sometimes next the outer 
wall of the shell, sometimes next the involuted spii*e. 3rd. That the ani¬ 
mal does not occupy the posterior part of the shell-* (this being true of the 
more mature animal only). 4th. That the form of the animal and of its 
parts offem no concordance or analogy with the shell. 5th. That the shell 
is too opake to have permitted the influence of light in the development of 
the coloured pigment in the mantle of the ce])halopod of the argonaut.— 
6th. That it is very far from being true that the argonaut-shell possesses 
the flexibility and elasticity requisite to harmonize with the locomotive and 
respiratory movements of the animal. 7th, That the animal suffers no ap¬ 
pearance of inconvenience when deprived of its shell. 8th. That a cepha¬ 
lopod has been discovered in the Sicilian seas like that which inhabits the 
argonaut, hut without a shell. 

“ ‘With respect to the first six of these statements, it need only to be ob¬ 
served that they are abundantly disproved by the series of specimens now 
on the table. 


'Voyage dans I’Amerique Meridionale, Mollusques, p. 10. 

® Zool. Transi vol. ii. p. 114. ® Ann. d’Anat. et de Physiol. Mai, 1837. 

VoL. IIL—No. 33. N. s. 2 z 
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“‘As to tlie seventh statement, its value will he manifest, when the ac¬ 
count given hy Mr. Cranch, on which it is founded, is carefully analysed 
and considered. Mr, Cranch’s observations, as quoted hy Dr. Leach, amount 
simply to this;—‘When the cephalopod {^Argoiuiuta Solander, or 

Oeythoe Cranchii, Leach) was adhering, with the vela retracted, to the side 
of the vessel of sea-water in which it was placed, the shell could he remov¬ 
ed; ’ in other words, there was no muscular adhesion. ^ ‘ In this state of 
captivity some of the cephalopods lost the power of retaining hold of the 
shell; one which had thus left its shell lived several hours, and showed no 
desire to return.’ 

“ ‘Now had the Oeythoe been a parasite,—supposing that it had ever be¬ 
fore obtained its shell by placing its body in one ready-made,—and had it 
been in the habit of repeating this act during its whole period of growth, 
as it must have done to produce the concordance in size which the obser¬ 
vations of Poli, Prevost, Madame Power, and myself, establish as a general 
fact;—then the probability would have been greater that, the cephalopod 
would have returned to, and so manoeuvred as to regain possession of, its 
shell; the observation of such a fact would have told as strongly for the 
parasitic theory as the phaenomena witnessed hy Mr. Cranch testify, in my 
opinion, against it. I have repeated Mr. Crunch’s experiment with a true 
parasite,—the common hermit-crah of our coasts; and I would invite any 
naturalist to remove a parasitic Payurus from its shell, and place it, with the. 
empty shell, in a basin of sea-water,and see whether the parasite will manifest 
no desire to return his body into its accustomed hiding place. In my experi¬ 
ments, the Pagurus lost no time in regaining possession of its shell. ^ As 
Mr. Cranch’s argonaut survived four hours without showing the least dispo¬ 
sition to return to its shell, instead of concluding therefrom that it had stol¬ 
en it, I infer that such a mode of acquiring a shell was totally foreign to 
its instincts and economy, 

“ ‘ Madame Power states that the constant result of depriving the argo¬ 
naut of its shell, is a gradual loss of vitfxl power, and ultimate death within 
a few hours at furthest. The experiment of M. Sander Rang was followed 
by the same result. 

“ ‘ With respect to the eighth statement, I must say that the weakness of 
the side of the question advocated hy M. de Blainville is clearly betrayed 
by the dubious notice of the Ocythoeij M. Rafinesque having been pressed 
into the service of the parasitic theory in the disguise of an established fact. 
M. Rang^ informs us, that the entire description of the much talked-of 
Oeythoe, Bs given its discoverer, is as follows:—‘Appendices tentacu- 
laires au nombre de liuit, les deux superieurcs ailes int&ieurement, k su- 
^oirs interieurs, pedoncles, re unis par I’aile lateralc, sans ancune membrane 
a leur base.’^ And amongst other just observations on the inadequacy of 
this meager indication, to the support of the theory that the cephalopod of 
the argonaut naturally existed without its shell, and was identical with the 
Oeythoe^ of l^finesque, M. Rang adds that the description of the Oeythoe 
above cited is equally applicable to any of the species of Octoym to which 
M. Ferussac has applied the term 

^“I now come to the consideration of the arguments for the parasitism of 
the cephalopod of the argonaut, founded hy M. de Blainville on undoubt¬ 
ed or admissible facts. The first of tliese arguments reposes on the often- 
repeated statement of the absence of any organ for musculai’ adhesion in 
the cephalopod of the argonaut. I confess, that when I discovered the ce¬ 
phalopod of the Nautilus to be fixed to its shell l)y tw'o strong muscles, and 


1 Guerin’s Magazin, p. 31. 
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that the corresponding muscles in the argonaut were very feehly developed, 
and lost in the mantle, the absence of analogy between the two cephalo- 
pods inclined me, in 1832, to consider as probable the parasitic theory; 
subsequently, however, the consideration of the absence of muscular adhe¬ 
sion in the Carmaria^ and of any adhesion at all in the Anndicles which 
secrete shells, deprived this argument of much of its force. 

“ ‘ Secondly, M. de Blainville observes that * the muscular integument 
of the body of the cephalopod is not thinner than that of the naked species, 
contrary to .that which exists in all conchyliferous molluscs.* But what 
mollusc, we may ask, has its whole body covered with a shell so delicate, so 
transparent, so flexible and elastic, as is the shell of the living argonaut?^ 

“ ‘ The dorsal border of the mantle is not free,* observes M. de Blainville. 
Granted: and this would be undoubtedly strong proof that the cephalopod 
of the argonaut did not secrete its shell, if it were not provided with other 
organs for the purpose. In the pearly nautilus, on the other hand, which 
has no veliferous arms, the dorsal border of the mantle is so produced that 
it can be extended from the involuted spire, which it habitually covers, 
over the whole exterior of the shell, just as the argonaut invests its shell 
with the transparent films of the dorsal pair of anus: the analogy between 
these two testaceous cephalopods is perfect, as regards their relative posi¬ 
tion to the shell, but does not extend to their organs of secreting or of ad¬ 
hering to the shell.® 

“ ‘ The animal does not occupy the posterior part of its shell. This I 
have ranged in the category of false facts, because the statement is only 
applicable to the young animal. But gTanting it were true, as well might 
we argue the Helix decollata to be a parasite, because it does not, like Ma- 
gilus, retain and fill with shelly secretion the deserted spire of its shells; 
or that Magilus was a parasite because it did not secrete septa at regular 
distances, like the NautiluSy or vice versdy as argue the argonaut to be a 
parasite because it fills its vacated spire wth mucus and with eggs.* 

“ Finally, Mr. Owen proceeded to state in detail the points which still 
remained to be elucidated in the natural history of this most interesting 
mollusc. Among other experiments he suggested that the young argonaut 
should be deprived of one of the velated arms, and preserved in a marine 
vivarium, with the view to determine the influence which such mutilation 
might have on the future growth of the shell: but in proposing further ex¬ 
periments, and while admitting that the period of the lirst formation of the 
shell yet remained to be determined, Mr. Owen stated that he regarded the 
facts already ascertained to be decisive in proid that the cephalopod of the 
argonaut was the true lubricator of its shell.” 


*M. d*Orbigny truly states, “Les coquilles de rargonaut n’out pas la 
contexture vilrcusc des carinaircs et dcsatlanies; (dies sont, au coutrairc, 
demi-cornees, llexibles; et nous n’en trouvons I’aualogue dans aucuu autre 
des mollusques.**—lioc. cit. p. 11. 

Messrs, do Blainville and Gray conceive me to he in error in the po¬ 
sition I have assigned to the pearly nautilus in its sludl, hut their argu¬ 
ments on this point are based on the same hasty generalization that has led 
to the hypothesis of the parasitism of the argonaut. Judging from the ana¬ 
logies which have been cited in support of their views, it would have been 
equally reasonable to have called in question the accuracy of the relative 
position which I have assigned to the soft parts of Terebralula and OrhU 
cukty viz., with the ventral surface applied to one valve, and the dorsal sur¬ 
face to the other, hccanse in the hiiriellihranchiatc bivalves one valve cor¬ 
responds to the right, and the other to the left, side of the animal. 
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Art. ll,—Illustrations of the Geology of the South Hast of Dorset¬ 
shire, By The Rev. W. B. Clarke, A.M., F.G.S. 

{Continued from page 401). 

Having taken up thus much space with the pebbles contain¬ 
ed in the conglomerate, I now proceed with an examination 
of the western side of Studland Bay, and shall follow the 
course of the shore northwards. 

From the end of the chalk the cliff continues a little far¬ 
ther to the west, but in a recess or nook more backward than 
the general direction of the chalk, where the beds composing 
it are nearly altogether hidden by an accumulation of fallen 
masses, and a profusion of vegetation, which, however, is de¬ 
cidedly such as to mark a chalky substratum. Indeed, chalk- 
plants are there in great abundance and perfection; so that 
we may conclude that the surface of the chalk is not much 
obscured by other soils. At 22 paces, however, from the 
chalk, there is a mottled clay under the cliffs—and at 82 pa¬ 
ces beyond, the east and west line terminates. 

The following measurement will give the character of the 
cliff from the nook where the junction of the plastic clay beds 
and the chalk cliffs takes place. 


Station No. 


1, 73 paces, path up the cliff, (white sand). 

2, 87 „ boat-house. (White sand). 

3, 108 „ yellow sand at bottom of cliff. 

4, 124 „ road. 

5, 141 „ crack through the cliff from W. to E. 

6, 132 „ gate. 

7,100 „ yellow clay begins. 

8, 28 „ end of clay. 

blue clay. 

end of clay. (Cave in the sand above), 
red sand. 

Red Rock end. 


0 , 

10 , 

11 , 

12 , 

13, 


17 

20 

22 

23 

23- 


-24 


In the_ above enumeration, where no mention is made, the 
intermediate substance is sand of various degrees of hardness, 
and changing from white and yellow to red and brown. 

The clays also and sands all rise from under each other, 
being stratified at an angle of about 24°, dipjiing to the north. 
At station 4 there is a layer of chalk, embedded in eartli and 
sand, apparently a natural deposit, immediately over the sea 
beach (which consists of chalk-flints and masses of ferrugin¬ 
ous sand rock), but I am unable to account for it, as it does 
not look like an accidental or a designed accumulation of arti¬ 
ficial materials, hut like a natoal one. 
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The following diagram (fig. 50) shows the appearance of 
the coast, and the localities mentioned in the preceding mea¬ 
surement. 



Coast from tlie ChaUc to the Red Rock, Studland Bay. 

1, Chalk. 2, Sand, 3, Conglomerate, based on arched iron stone. 4, Boat-hoiwe. 
5, Raised beach? 6, Ravine leading to Studland. 7, Red Rock end. ti, Clay, 
yellow sand, mottled sand, ferruginous sand, bx'ight red and yellow sand. 

At B and C, fig. 50, (stations 5 and 6 of the enumeration) 
—also marked in the map between C and Bed Bock end,— 
the aiTOws point out the occturence of two cracks through the 
cliifs, up which there is entrance to the village of Studland. 
The appearance of these cracks from the beach, and also from 
the sea off Old Hany, is shown in figs. 51 and 52. It is very 
evident that they are not mere excavations of the sand, but 
produced by the action which caused the inclination of tlie 
beds. 


Cracks in the Studland Sand-cliflfs. 



The same seen from the sea. 


Now, that marked C is the outlet of a deep ravine which 
ti'averses the beds of sand and clay, and in the bottom of which 
in winter, nms a little stream of water, which finds its way 
through it to the sea. But this stream has not excavated the 
openings, which must have been produced by a rent of great 
violence, as the hanks are nearly per|)endicular, and the top 
not much wider than the bottom. It is the first of the four 
similar rents, wdiicli occur along this shore, and which are of 
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precisely the same character as the chines of the coast be¬ 
yond Poole Head, and of the hack of the Isle of. Wight, al¬ 
though of less importance as a feature of landscape. 

There is another feature also which marks the character of 
these cracks, as well as the chines,—they are all vertical on 
the side opposite the chalk. The other, which is in the sup¬ 
posed line of descent irom the chalk, slopes to the crack.— 
Thus the slope at Studland is to the north; that on the coast 
of Poole Bay to the east: this exactly agrees with theory. 

At the approach to tlie termination of the cliff, known as 
the Bed Bock, the sands assume a lively yellow and red colour, 
closely resembling those of Alum Bay, and are mottled in a 
variety of forms, Ihe thickness of the beds being about 25 feet. 
Mr. Lyell has mentioned “concentric stains” upon Uiese 
sands, “ exactly imitating the transverse and oblique sections 
of trunks of trees.”—(G. T. ii. 283). These, however, are not 
mere ^stains^^ but were produced by different-coloured parti¬ 
cles of sand evidently collected around a nucleus, just as they 
might be formed round a stone, or any other small object, on 
the present sea-beach,^ and are a portion of the solid sub¬ 
stance of the rock itself, which has been formed by the hard¬ 
ening of the collected sand. The stratification is very perfect, 
but the rock (for such it may be called) has been subjected 
to some after-action, since the consolidation of the beds; for 
the strata are traversed by lines in an opposite direction, 
which divide the rock (without separation) into superficial 
paraUelograms; these lines ranging tlirough the ^ concentric’ 
curves, and occasionally exhibiting, on a mimxte scale, all the 
characteristics of a fault,—or rather, perhaps, of a shifted mi¬ 
neral vein. In figs. 53, 53 a, 53 6, 53 <?, without attending 
very minutely to the picturesque or propoxtional effect, I have 
represented the bedding lines and joints; and below, one of 
the shifts or faults, which occurs just above the opening hol¬ 
lowed by the sea, together with some of the concentric curves 
and a fault in the sand-rock, near the church at Studland. 


1 All sandstones, of whatever geological age, exhibit similar concentric 
cuwes. In the new red this is particularly exemplified, and as one good 
example is sufficient, I would mention the columns of the porticoes of that 
very magnificent building, the Custom-house at Liverpool, which striking¬ 
ly illustrate the subject. The rock from which they are huilt was quarried 
near the town. So also the old red sand-stone, and the grey-wacke, occa¬ 
sionally show equally striking examples. Various instances of curves which 
were produced round a nucleus, are traceable in the stones quarried for 
pavement or building materials in Shropshire, Hereford and Monmouth¬ 
shire, and may he well seen in the pavement at Ludlow and Leominster, 
especially in Church street in the latter town. 
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Studland Eed Rock. 

1, Stxatalines 2, Joints. 3, Concenti‘ic curves.—(53 &). 4, Cave. 5» Tubes. 

6, See fig. 53a. 


53 b 53 



land Chni’ch. The joints are 
lighter coloured. 



The shore is strewed with fallen masses of the rock, which 
are exceedingly hard; and this is also the case with the sur¬ 
face of the sand throughout nearly all the cliff, for insciiptions 
made in 1809, were quite fresh and perfect in 1837 ; so that 
it does not decay rapidly from atmospheric causes. At the 
extremity of the Red Rock, and in the fallen masses, there 
are a great nuraher of cylindncal tubes, corresponding, as Mr- 
Lyell observes, with those of the Isle of Wight and Sussex, 
blit of which lie offers no explanation. They are, certainly, 
extrem6ly curious, but I think the circumstance is capable of 
solution. On turning round the end of the Red Rock, which 
projects a little beyond the rest of the coast, die surface of 
the cliff, in a comer facing the north, is seen perforated by 
these tubes, many of them of enormous length, and all tra¬ 
versing the rock, not perpendicular to the strata^ hut to the 
horizon. In two or three instances, these tubes occur in a 
sort of groove (fig. 54), which descends the whole cliff; and 
0 X 1 examining them, the interior is found to be coated with a 
hard oxidized crust, the sand on each side appearing as if it 
had been sucked downwards towards the tubes. It would, 
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North side of the Red Rock. 

1, Tabes in fallen masses. S, Tabes in grooves in the rock. 


thence, appear, that they were produced by the action of wa¬ 
ter, probably rain water, which had filtered dovm and through 
the sand when softer, and coated the surface of its channel 
with minute particles of iron washed out of the sand. I am 
not altogether theorising here, for on examining, last winter, 
a cutting made through Booker’s Hill, near Lytchett, (where 
the strata are plastic clay sands), I found that the rain had 
dripped down the surface of the banks of tlie new road, and 
had entangled in its descent particles of sand, in such a way 
as to have formed tubes exactly similar to those at Studland, 
through which (of course, near the surface of the section) the 
water had run away without spreading. I cannot but con¬ 
jecture, therefore, that such was the origin of the tubes at 
Studland, though their date must have been long prior to the 
present order of things, yet, clearly, since the rock had as¬ 
sumed its present inclined position. If this explanation bo 
held insufficient, we must then have recourse to electrical 
agency, and it might be easy to find traces of minute veins 
which seem to have traversed the rock, and which would jus¬ 
tify the belief of some electrical or magnetic influence subse¬ 
quent to, or contemporaneous with, the mechanical changes 
that have affected it. Only, in this case, however vsiiuilar the 
tubes may be to the fulgorites which are fonned by lightning 
in the sands of Prussia, the vertical direction of the tubes 
would not accord with that of the supposed electric veins and 
threads, and it seems scarcely probable that such a develop¬ 
ment of electrical agency should have taken place, either 
here or at Shanklin. On the whole, therefore, I am inclined 
to behove, that these cylindrical tubes are merely rain-chan- 
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neb. * The spot where they so thickly occur is represented 
by the letter A, at the extremity of the cliiF in the following 
section (fig, 55), and the continuation of which is seen in fig. 
56. 


From the Red Rock to the Preventive Station, 



1, Red Rock.—^Yellow sandstone rock. 2, Red sand rock. 3, Red clay and sand. 

4, Indigo clay, with lignite, 18 feet. 5, Yellow sands and clays. 


Fault. 



1, Sand hills. 2, Ravine. 3, Clay and yellow sand. 4, Chalk Downs. 

5, Yellow sand and sandstone. 6, Preventive house. 

The hearing indicated by the ai-row is S. W. by W. 

^ The cylindrical tubes of the Isle of Wight are capable of being separated 
from the green sand in which they occur, but the tubes of Studland can¬ 
not be separated; they are evidently portions of the sand-rock itsell'i where¬ 
as the Isle of Wight tubes appear to be casts of some vegetable body.— 
Such also appears to be the case with certain calcaretmn tubes in the ]\iain 
Island of the Bennudas. These, however, occur in beds of blown sand, 
and owe their calcareous incrustation to the infiltration of water, bringing 
down calcareous matter with it. “ The calcareous tubes,says Lieut Nel- 
son, “ are very generally found throughout the islands, ajppamitly aggre¬ 
gated around grass or small roots, as nuclei, whicli have subsequently de¬ 
cayed. They have almost always an earthy matter running down the axis. 
Beds, nay strata, of these tubular deposits, may be found in various parts, 
as in the neighbourhood of Tobacco Bay, near St Oeo^ge^s, and in die 
bank a little to the westward of Harris’ Bay, where the dill's commence; 
though nowhere to such an extent as at Ireland Island, between Bombay 
and the south-west point, where the stratum is about four feet thick, and 
corresponds to a similar formation on Skinner’s or Tate’s Island. 

“ The cliffs to the westward of Elbow Bay are perforated to a 

great extent by similar tubular holes; laut they are there detached from each 
other, and are generally vertical and much larger .^^—On the Geology of the 
Bermudas; by B. J. Nelson, Esq. Lieut. R.E. in G. T. v. 101. The lat¬ 
ter example best suits the case of the Studland tubes. 

You III.—No. 33. N. s. 3 a 
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The composition of the beds is shown on tlie diagrams.— 
The upper part of the cli/f contains, in the red sand, which is 
various in hue, and very thin bedded, nodules of white pipe¬ 
clay, which were evidently washed thither from a lower or 
distant bed, during the fonnation of the upper beds. They 
are all water-worn, and vary in size from a pea to a nine- 
pound shot; the joints of the roch have passed through them 
as constituent portions of the mass, but there is an ochreoits 
deposit of a brighter hue round their outline, as if the parti¬ 
cles of iron in the depositing water, in settling, aggregated 
round them. Such examples as these explain the formation 
of the darker lines in sand-stone rocks. 

Respecting the lignite bed (4 in fig. 55) which occurs here 
in connection with red sand, it may be observed, that it well 
represents the character of all the lignite beds in the district, 
—^tlie enveloping substance being an unctuous indigo-colored 
clay when moist, and drying to a brown black,—lire particles 
of wood then appearing as if they had been charred. They 
are extremely minute, and seem to be the relics of some 
aquatic plant or Juncus^ together with the bark and seed-ves¬ 
sels of a species of pine, but it is frequently impossible to 
detect a portion sufficiently large to discover to wffiat it actu¬ 
ally belonged. A similar bed on the other side of Poole Bay, 
not far from Bourne Mouth, I found to contain the seed-ves¬ 
sels and wood of a pine. Here the masses of fallen clay and 
sand have heaped up a considerable quantity of debris along 
the base of the cliffs, and fiirze-bushes and sand occupy the 
space intermediate between it and the entrance to Studland, 
which is by a road that passes up another, though smaller, 
rent in the cliff, on each side of which there are good trans¬ 
verse sections of the beds of sand traversed by faults, and 
strata-lines, and joints, on a small but very instructive scale* 
From this rent to another, just 238 paces more to the north¬ 
west, the cliffs of sand are obscured by vegetation, and are 
defended below by a wide beach, occupied by the beginning 
of the dunes or sand-hills, which stretch across to the entrance 
of Poole Harbour, and on the other side of that entrance, as 
far as Poole Head. Of these hills of blown sand, mention 
will be made in the proper place. 


(To be continued.) 
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Art. II L —On the Anatomy of the LamelUbranchiate Conchiferoiis 
Animals, By Robert Garner, Esq., F.L.S. 

{Continued from Page 304.) 

REPRODUCTIVE SYSTEM. 

Reproduction in these animals was supposed, by some of 
the ancient naturalists, to take place by a spontaneous gene¬ 
ration, without the existence of ova ; but this idea has now 
been justly exploded. Some modem natoalists have main¬ 
tained, that amongst bivalve species, some individuals are 
male and others female. Leuwenhoelc^ inferred this, as did 
also M.M. Prevost and Dumas and that the ova of the fe¬ 
male, after their rejection, required to be fecundated by the 
fluid of the male. Mery^ supposes the existence of male and 
female organs in every individual, but that an union of two 
individuals is required for impregnation. But there appears 
every reason to believ’e that there is no difference in the indi¬ 
viduals, as to sex, and that the (wa are discharged from the 
ovaries in a state fit to develope, without the necessity of the 
contact of any vivifying fluid; or, in other words, that they 
are fecundated before they leave the ovaries, by testes which 
must be conjoined with those organs. No distinct male or¬ 
gans appear to be present. Perhaps Home,^ who mentions 
their existence, has mistaken the excretory organs for them, 
as have many other anatomists. From what the author has 
observed in the Modiol<e and Mt/iili, he believes that the or¬ 
gans called ovaria do, at certain periods, secrete tlie seminal 
fluid, which impregnates the ova contained in them, and is 
then discharged as an excretion by the oviducts. 

These ovaries are always voluminous, containing immense 
numbers oi ovai.^ They are not always circumscribed, but 
their ramifications vegetate, as it were, into different parts of 
the body. Though two oviducts are developed, the ovaria 
arc not always distinct from each other, and sometimes, as in 
the Pecten^ all the ova appear to be discharged by one ovi¬ 
duct alone. When the foot is imperfectly developed, the om 
at certain periods are seen to distend the mantle, as in Myti- 
liis^ Modiolaj Lithodomus^ Hiatella^ &c. In the oyster they 
are found externally on each side of the liver, and also form 


J Arcana Natiirffi. Amiales des Sci. Nat. vol. vi. 

Mem. Acad. Scieiues, 1701. I^ecturcs on Comp. Anatomy. 

® Poli says the ovaries of a single oyster contain 1,200,000 ova. 
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a triangular process^ situated between the muscle and the 
bra7ichi(B* This last is the part we see alone developed in 
the Pecten and Spo7idyltis, When the foot is large, the ova 
are contained in it, and do not extend into the other parts.— 
The orifices of the short oviducts vary in situation, but are 
always in connection with the excretory organs, as has been 
mentioned above. In the oyster, according to Home, they 
open under the mouth, ^ but in the Anomia they open farther 
back, between the hraficMm. In Cardmm^ Solen^ Pholas^ 
Psammobia, MacU'a^ Venus y Venerupisy My a and many 
others, they open by papillce at the posterior part of the foot 
into the excretory organs. In Unto, Modiolay MytiMy Li- 
thodomusy Hiatellay and some others perhaps, the orifices of 
the eviducts do not open into these organs, and are more or 
less distant from their outlets. The ratio of these diiFerences 
appears to be the situation of the ovaries. The ovaries are 
scarcely visible at some periods: when developed, they often 
present an agi*eeable arborescent appeai-ance. The animals, 
in such a state, are considered in season as articles of food.® 
The ova leave the oviducts at different periods of the year in 
different species; this however generally takes place in spring 
or at the commencement of summer. Poli asserts that some 
species discharge their ova more than once in the year. The 
ova ai'e contained in the (yimria, enveloped by membranes, 
each of which contains several. At an uncertain time before 
their discharge, a milky fluid makes its appearance in the ova¬ 
ries, and is itself ejected from the oviducts some time before 
the ejection of the ova. When this fluid, which is often of a 
light pink colour, is examined with a lens, it is seen to con¬ 
sist of minute oval bodies, not more, perhaps, than the four 
thousandth part of an inch long, swimming in a fluid, and 
having a very .perceptible motion. With a lens of upwards 
of the twentieth of an inch focus, these appear simply oval 
bodies, without appendages of any sort. Minute species of 
Vibrio abound in tlais fluid, and these, becoming entangled 
with the oval bodies, sometimes give the latter the appear¬ 
ance of having appendages.^ Before the appearance of this 

* Home, Croonian Lecture. 

* It is extraordinary tliat muscles should have a poisonous effect on some 
persons at certain times, whilst occasionally tliey may eat them with impu¬ 
nity ; and other persons will partake of the muscles which appear so perni¬ 
cious in certain states of the system, without any had effects. It appears 
to he quite unknown to what this pernicious property may he owing ; it has 
often caused death. See Orfila, Moehring, Rondeau, Burrows, and Fodere. 

® Though the author calls in question the facts recorded hy such ohseiT- 
ers as MM. Prevost and Dumas, with considerable hesitation, he is inclin¬ 
ed to think, with M.Kaspail, that they have mistaken the vihratile parts of 
other organs for seminal animalcules in these animals. 
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fluid the ova are small, they soon, however, from its influence, 
enlai’ge, and the vitellus becomes coloured by the secretion. 
The ova are of different figures in different species. In the 
Unio they are round, about the seventieth of an inch in dia¬ 
meter, consisting of a firm shell, containing a colourless fluid, 
in which swims a globular yolk. A more transparent spot is 
seen on the yolk; this appears to become prominent, to en¬ 
large, and to be developed into the young muscle. 

A remarkable difference exists in bivalves as to the dispo¬ 
sal of the ova when ejected from the oviducts. In the gene¬ 
rality they are immediately discharged fi'om all further con¬ 
nection with the parent, along with the respired water &c.— 
In a few species the ova^ escaping from the oviducts, remain 
for a time in the spaces left in the interior of the hranchm 
(oviducts of Home) by the want of apposition in the mem¬ 
branes which foim them. This is the case in the Unio and 
Anodonta^ in which the ova maybe found for several months 
in the external hranchice after leaving the ovaria^ distending 
these organs in a remarkable manner. It is curious that they 
are never found in the internal branchim^^ along the edge of 
which they may be seen to be conveyed, enveloped in mucus, 
from tlie oviducts to the openings which are the posterior ter¬ 
minations of the internal interbranchial spaces. They are 
not found in these organs after the approach of spring, being 
discharged by the anal orifice. In the ova, taken from the 
hrancM(B at different periods, we find different appearances. 
In some we see merely the cicatricnla described above, up¬ 
on the yolk; in others we see the yolk disappearing between 
the valves of the animal, and becoming smaller and of a reti¬ 
culated appearance on its superficies. It is in this stage that 
the rotation of tlie embryo within its or/mn, which lias often 
been noticed, may be witnessed. The rotation varies in quick¬ 
ness ; perhaps, when most lively, there are seven or eight 
volutions in a minute. The valves are developed, and the 
animal has the power of opening and shutting them before it 
leaves the shell. At length the ova crack, and the young 
muscles are found free in the hranchm adhering by a by mis. 
These have been considered to be merely parasitical animals 
by Rathke, who makes of them a new genus under the name 


‘ Bojanus says he has found them in the internal hmnehim. In a valu¬ 
able and learned paper hy Blainville (Ann. vSei. Nat, vol. xiv.), the author 
gives an account of all that has l3een done as to the anatomy of the gene¬ 
rative organs of bivalves; and of that paper, as well as of the Bihliograjdiy 
in the Malacologie, the author has availed himself. 

^ Called umbilical vessels hy JCoelreuter and Mangili. 
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of. Glochidmm, He is followed in this opinion by Jabobson, 
who considers their appearance and structure to preclude the 
possibility of their being the young of the animal in which 
they are found* The valves are different in shape, being tri¬ 
angular, with the ligament at the short straight side, the other 
two sides tenninating in a point, at which, in each valve, we 
see a process of membrane, dentated on its exterior surface. 
Two pointed processes also appear projecting from the inner 
surface of the valves. There is no foot developed, and the 
muscles are situated on the dorsal edge of the valves, and al¬ 
low them to be opened to a great extent. On inspecting a 
very young Unio we see the valves commenced by triangular 
niicleiyoi the same shape as described above in the embryo; 
and it is by the greater development of the posterior extremi¬ 
ty of the valves, that they gain the form of the full-grown 
muscle. The membranes at the points of the valves may be 
incipient hranclim and tentacles, the other processes are pro¬ 
bably the nuclei of the teeth of the valve. Home does not 
seem to have known the true oviducts, as he considers the 
interlaminar spaces of the hranchicB to be such. Bojanus 
considers the brancMm as or receptacles for the ova .— 
Joerg^ calls the internal hranchi<B ovaria^ and the external 
ones testes. The Anodonta anatina and An. cygnea are both 
viviparous, as well as the JJniones^ though Drapamaud,^ on 
the authoiity of Pohet, denies that the former is so. In the 
different species of Cyclas we find from ten to twenty of the 
young, some very minute, others much larger, situated in the 
internal hranchm on each .side. They are discharged one by 
one, when they attain about the sixth of an inch in diameter. 
The oviducts, in the Cyclas^ open over these internal hrart-^ 
and they are only accessible to the water from behind, 
as are the extenial ones of the XJnio. Three or four of these 
young animals are inclosed in a membranous case, but the 
largest are found separate. They sometimes also adhere by 
a hyssus to different pai'ts of the body of the parent. Turton^ 
says that in the month of June he has found the old animals 
of the Kellia rubra containing about twelve perfectly formed 
young ones; tlie author knows of no other instances than 
those mentioned, of viviparous bivalves. Some species seem 
to employ the foot for fixing the ova. 

In no case are the discharged by the mouth, ^ or by the 
anus.® Nor is there, in those which are viviparous, any duct 

> ^See paper by Blainville, Ann. Sci. Nat. vol. xiv, 

« Meckel, Comp. Anat. par Jourdain, vol. i. 3 Hist, des Mollusqiies. 

< Pleming, Brit. Animals- ‘^Treviraiuis, Zeitsohrift. vol. i. 

«Cams, Lebrbiicli, vol. ii. 
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or canal leading from the otaria to the cavities of the hrmi- 
chics. Cams, though incorrect in the opinions formerly pub¬ 
lished by him on this subject, has, in anotlier work, ascer¬ 
tained the true anatomy and functions; and the autlior can 
vouch for his accuracy, as he has obtained nearly the same 
results. 


DISEASES AND PARASITICAL ANIMALS, 

One of the most remarkable circumstances relating to these 
animals is the generation of pearls:^ the subject has been 
treated of by Home and many other writers. These calcare¬ 
ous concretions appear to be generally formed around abor¬ 
tive ova^ as was known to Pliny. The most beautiful ones 
are obtained from the Meleagrina margaritifera^ which in¬ 
habits the Indian seas. The interior of this shell likewise 
furnishes the nacre, or mother of pearl. Pearls of value are 
likewise occasionally obtained from the XJnio margaritifera^ 
a British species. Pearls are also common in other bivalves, 
as in the Anodontce^ Pholades &c., but are never of any beauty. 

Numerous parasites inhabit the bodies of the Lamellihran- 
chiata, Baer^ has described many of those of the fresh 
water species, but has often considered vibratile parts of the 
animal to be such.^ His Aspidogaster conchicola is very 
common in the pericardium, secreting organs, &c., of the 
Umo and Anodonta> The author found the ovaria of an 
Anodonta enormously distended with parasitical ova, which, 
ruptured, were each found to contain several young individu¬ 
als of a species of Disioina. The Nuymnulella of Cams ap¬ 
pears to be produced by the rolling upon itself of a branchial 
particle. The Peripheres cojichUis spermatica of the same 
author, abounds in the hramcMcs. Many other animalcules 
are also found. In the ovaria of another Anodonta the author 
found a parasite in the different stages of its giDwtli. In the 
mature state its body is more or less cylindrical in shape, but 
varying much at the will of the animal; at one extremity are 
two long appendages, which are spiniferous at their termina¬ 
tion, and, in some individuals have a row of round bodies at¬ 
tached to one side, for part of their length; these appendages 
are contracted with great rapidity, and are then very short. 

^ Vogt, ‘ De Causa Margaritarum,’ Nov. Act. Acad. Nat Cur. voL viii, 

® Nov. Act. Acad. Nat. Cur. vol. xiii. The author has only seen the ex¬ 
tracts from the papers of Baer in the Bull, des Sci Nat. and in the Zoo¬ 
logical Journal. 

3Raspail, Isis, 1827, &c. See also Gaillon, * Bur les Animalcules des 
Huitres,’ Mem. Acad. Rouen, 1820. 
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There is an opening by a prominent circular lip, between 
these appendages. A contraction separates the part on which 
axe situated the opening and appendages from the rest of the 
body. There appears to be another opening at tlie opposite 
extremity of the animal. 


Atr. tv. —LeMer from S. V. Wood, Esq., late Curator to iJte 6r<?- 
ological Society^ announcing the discovery of Fossil Qtiadrumanous 
Remains^ near Woodhridge, SuffhlL 

13 Bernard St.^ Aug, 21, 1839, 

Sir, 

Hearing from Mr. Lyell that a mammiferous tooth 
had been obtained by Mr. Wm. Colchester, from a clay-pit 
at Kingston, near Woodhridge, I was naturally desirous of 
visiting the spot, which 1 did, not without a .slight hope of 
finding something more, or at least, of inducing a farther 
search to be undertaken. The bed in which the tooth was 
found lies immediately beneath a stratum of blue clay, which 
is used by Mr. Colchester in making bricks; but as the digging 
and working are only earned on during the winter, I was 
fearful that little could be done before that period. Hearing 
however from one of the men that a heap of sand, lying near 
the pit, had been thrown aside from those^beds, I prevailed 
on Mr. Colchester, who was with me, to employ a boy to sift 
and search it, thinking it would probably yield something for 
the trouble, haring myself, in the course of a few minutes, 
found several fishes'* teeth upon the surface. I am happy to 
say that I have since received a letter from Mr. Colohester, 
accompanied by a fossil, of which the annexed 
engraving (fig. 57) is a faithful representation. nKl 
The specimen has been examined by Mr. 

Owen, who has kindly undertaken to give his 
opinion respecting it, in a paper to accompa- 
ny the present communication. 

As this is the first notice of a quadimmanous animal having 
been found in England, it is of great importance coirectly to 
ascertain the age of the bed to which it belongs; the fossil 
itself contains sufficient internal evidence to remove all doubt 
of its genuineness, as it has not the least appearance that a 
recent tooth would have assumed, conceiving such to have 
been accidentally introduced into the heap, even if Mr. 
Owte'^s determination of its extinct character were not a war¬ 
rant for its originality. I received with it one or two frag- 
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ments of bone, not yet satisfactorily identified; numerous 
fishes’ teeth, of the genus Lamna; and a specimen of Turhi- 
nolia* The teeth possess the sharpness of recent specimens, 
and were probably quietly deposited in their present locality, 
but the coral has undergone so much bouldering as to destroy 
its character, and defy identification. 

The bed whence these remains were obtained is a whit¬ 
ish sand beneath a stratum of tenacious blue clay, situated 
by the side of the river, about a mile from Woodbridge, in a 
parish commonly called Kyson. This clay may be traced 
beneath the crag not more than twenty yards fi’om the pit, 
and is a continuation of the same bed which extends over a 
large portion of the eastern side of the county of Sufiblh.— 
Sections of this clay, with overlying crag, may be seen at 
Sutton, Bawdsey, Felixstow, &c.; and although, in all my 
searching for fossils I have never been able to detect a single 
shell in the clay deposit, the Septarm which are dredged up 
off Harwich contain shells that have been identified with 
those of the London clay: and it is fair to assume that as 
part of the bed connecting this clay at Felixstow and Wal- 
ton-on-the-Naze, there is little doubt of its belonging to the 
eocene period; but at Kyson, which is one of the western li¬ 
mits of the crag, the beds become more irregular, and the 
shells are much comminuted; and at Haslceton, scarcely two 
miles further westward, the clay assumes a different charac¬ 
ter, being mixed with the detritus of the older rocks. I have 
there picked up shells of the Echini filled with chalk. The 
only doubt respecting the bed at Kingston would be whether 
it could at all belong to that extensive diluvial deposit which 
approaches so near; as this fossil certainly belongs to some 
quada’umanous animal, there is no formation to which it could 
be so appropriately assigned as that of the London clay,—the 
tropical character of the Fauna as well as of the Flora of that 
period, being such as to justify an assumption of a warmer 
climate, quite suitable to the existence of our Macacus .— 
However, I have given you the pai'ticulars of its discovery, 
and I consign the details to abler hands. 

I am, &c. 

S. V. Wood. 


Editor of the Magazine of 
Natural Histoii'y. 


3 B 
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Description of the Fossil mentioned in the preceding Letter, By 

Richard Owen, Esq., Hunterian Professor at the Royal College 

of Surgeons. 

The fossil, the circumstances connected with the discovery 
of which are above described, was submitted to me for exa¬ 
mination by Mr. Wood, and it was with peculiar interest and 
gratification that I found it to present unequivocal evidence 
that it was a pai*t of the skeleton of a true quadmmanous 
species. ' It consists of the alveolus of the last molar of the 
right side of the lower jaw, with the anterior part of the base 
of the coronoid process, and the tooth entire, in its place.— 
The crown of the tooth presents five tubercles, the four ante¬ 
rior ones being aiTanged in two transverse pairs, the fifth 
forming the posterior heel or ‘ talon.’ This conformation of 
the crown of the last molar of the lower jaw, is characteristic, 
as is well known, of two families of catanhine or Old World 
monkeys—the Semncypithecidce^mclvi^^ Semnopithecm 
Colobus^ and the MacacidcB^ including Macacusy Cynocepha- 
liiSy and Papio. 

In the Semnopithecidm the fifth tubercle or talon is large 
but simple. In most of the Macacidce it presents two cusps, 
the outer one being much larger than the inner one. This 
character is well marked in the fossil, which induces me to 
refer it to the lower group, or Macacidce ; and after a close 
comparison with several recent species, it appears to me to 
come nearest to the true macacques. 

But the fossil exhibits the following differences from the 
recent Macaci, The whole tooth is rather narrower in pro¬ 
portion to its length: the transverse ridge at the anterior part 
of the tooth, crossing the base of the two anterior tubercles, 
is a little more prominent, and passes more obliquely from 
the outer to the inner side : the second transverse ridge unit¬ 
ing the first pair of tubercles, rises nearer to their summits. 
The portion of jaw is more compressed than the corresponding 
part of the jaw in the recent Macaci ; (compare fig. 58, B): 
the internal wall of the socket of the tooth is flatter and much 
thinner; (this character of the fossil is well shown in fig. 58, c): 
the ridge on the outer side of the alveolus^ which forms the 
commencement of the anterior margin of the coronoid pro¬ 
cess, begins closer to the tooth, (as is shown in figs. 57 and 
58, a). These characters are sufficiently important and well- 
marked to establish the specific distinction of the macacque 
to which the portion of jaw belongs, and are the more valu¬ 
able as corroborating the evidence already adduced in proof 
that the fragment in question is a true fossil of the stratum 
in which it was discovered. 
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Fig. 57 (p 444) is a view of the fossil showing the outer side of the tooth and jaw, natural size 
Fig. 58 A is the same view, magnified two (hameters. 

B is a view of the fossil looking down upon the gi-iuding surface of the tooth, similarly 
magnified. It does not show distinctly the inner small cusp of the ‘ talon ’ or hinder 
tubercle. 

C. A view of the fossil Irom the inner side, magnified two diameters. 


Fossil remains of Quadrumana have been discovered with¬ 
in a recent period in the tertiary formations of India, of the 
South of France, and of the Brazils. 

The Indian remains, discovered by Messrs. Baker and Du¬ 
rand, and those subsequently found by Messrs. Falconer and 
Cautley, have been referred to a species of SemiiopithecKs^ 
as large as the Entellus, and consequently exceeding consi¬ 
derably the present fossil in size. 

The portions of fossil quadrumanous lower jaw discovered 
by M. Lartet in the South of France, indicate a species of 
Hylohates^ rather smaller than the Syndactylus^ but nearly 
allied to that species. 

The South American extinct quadrumanes, discovered by 
M. Lened in the basin of the Rio des Velhas, it is interesting 
to find, are referable to a form peculiar to the New World, and 
are most nearly allied to the genus Callithrix; but the ex¬ 
tinct species are more than double the stature of any of those 
which exist at the present day. 

Not only therefore is the fact of the existence of quadru¬ 
manous mammals at the tertiary periods of the earth’s history 
demonstrated, but we have evidence that four of the modifi¬ 
cations of the quadrumanous type at present recognized were 
in being at that remote epoch: that is to say, the tail-less ape 
[Hylobates)^ the gentle, vegetable-feeding semnopithecque, 
distinguished by its complicated stomach; the more petu¬ 
lant and omnivorous macacque, and the platyrrhine Calli- 
thrLv. Lastly, we have the interesting fact established, that 
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the Qiiadrumana were formerly distributed over parts of the 
earth's surface, which at the present day, are so far altered as 
regards the climate and vegetable productions, as to be unfit 
for their existence. 


Art, V. — Illustrated Zoological Kotiees. By Edward Charles- 
worth, F.G.S. &c. 

( Continued from page 353. J 

1. On the discovery of a Portion of an Opossum^s Jaw in the London Clay,, 

near Woodlridge, Suffolk. 

2, On some Fossil Teeth of the Genus Lamnaffrom the same deposit, 

A VISIT to the county of Suffolk, made within the last few 
days, has put me in possession of some fossil remains from 
the spot in which the fragment of an extinct macacque has 
been procured by Mr. Wood; and as the subject is one of 
the highest interest, I am anxious that the additional infor¬ 
mation which I have obtained should accompany the impor¬ 
tant communication made by that gentleman to the present 
number of the Magazine of Natural History. 

I believe it w’as in the early part of 1837, that Mr. William 
Colchester, of Ipswich, who had then recently directed his 
attention to the fossils of the crag, showed me the molar tooth 
of some small mammiferous animal, which had been taken 
from a clay-pit near Woodbridge, quarried for the purpose of 
making bricks. From die character of the tooth I saw at once 
that it could not be referred to any of our indigenous quad¬ 
rupeds, though I was unable from recollection to determine 
the genus, or even family, to which it probably belonged.— 
As the tooth was associated with those of sharks, and the 
quany in the London clay district, Mr. Colchester supposed 
it to be a London clay fossil; and upon going over with him 
to visit the spot, I saw no reason for suspecting the deposit to 
be of more recent date, except the then unprecedented fact of 
mammiferous remains occumng so low down in the tertiary 
series. Aware of the important nature of the fact, assum¬ 
ing our estimate of the age of the bed to be correct, Mr^ 
Colchester offered to place the fossil at my disposal, in the 
event of my being inclined to record the circumstances of its 
discovery in the Magazine of Natural History. I should cer¬ 
tainly have done so at the time, had I not felt that before 
announcing so novel a fact in the history of EngliwSh tertiary 
Geology, fliere were reasons which called for a most careful 
examination of such sources of fallacy as might be present. 
The visit which I paid to the quarry was a very hunied one, 
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and as the crag was not here resting upon the smface of the 
clay, the evidence which would have been decisive—that of 
immediate superposition, was absent. The clay itself was 
destitute of fossils, and its thichness was not greater than 
that which may be sometimes seen in far more recent argil¬ 
laceous deposits in Suffolk and Essex, and which deposits 
might readily be confounded with the London clay, in the 
absence of organic remains. In addition to this, I remarked 
that the sharks’ teeth, at that time the only fossil remains 
found with the mammiferous tooth, were quite as character¬ 
istic of the crag as of the London clay, being all of small 
size, and of the forms which are common to botiti deposits.— 
These reasons made me determine to postpone a notice of 
this interesting specimen, until I should have satisfied my¬ 
self, as far as possible, as to the antiquity of the stratum in 
which it was imbedded. Nearly three years, how^ever, have 
now elapsed since its discovery w^as communicated to me, 
and during the hasty visits that I have subsequently paid to 
that part of the country, having never put my original inten¬ 
tion into execution, or applied to Mr. Colchester for the spe¬ 
cimen, it was handed over to Mr. Lyell on one of his late 
exclusions to Suffolk, and I believe will be noticed by him 
at the Birmingham meeting of the British Association. 

In the early part of the present month I received from Mr. 
Wood the fossil remain which forms the subject of tlie joint 
communication from himself and Professor Owen; and as the 
discovery of an extinct quadrumanous animal greatly added 
to the importance of no error being committed with regard to 
the supposed age of the bed,—for the purpose of setting at 
rest any doubt that might still have lingered in my owui mind, 
I devoted a morning a few days since to the examination of 
the spot. After thoroughly exploring the geological features 
presented by the beds in the immediate neighbourhood of the 
place, I think the quarry may, without any hesitation, be as¬ 
signed to the age of the London clay. Several quarries of 
crag occur within half a mile distance; and on crossing the 
river you have, a little nearer the town, a section of the clay 
and superimposed crag, similar to that exhibited by the coast 
line at Walton and Felixstow. 

The annexed sketch, fig. 59, without its being drawn to any 
very accurate scale, will convey an idea of the probable sec¬ 
tion which the beds of clay and crag would exhibit on either 
side the Deben, the presumed length of the section being 
three miles. 
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I was much disappointed in this last visit to the quarry to 
find that the stratum of sand in which the fossils are found 
was not exposed, owing to its lying below the clay, and the 
small quantity required in manufacturing the bricks. Some 
of the sand however had been laid aside, and was being sifted 
by a daughter of one of the workmen, who picked out the 
sharks’ teeth, which, with about three or four per cent, of 
fine shingle, formed the residuum. The teeth were plentiful 
enough, but I could not detect the slightest fragment of a 
shell. The foreman told me that they had sunk about ten 
feet into the sand, without passing through it. It would be 
desirable to ascertain at what depth the chalk is there met 
with, but this point I had not the means of determining: 
probably it is not far below the surface, and this sand may 
perhaps separate the chalk from the overlying clay. 

Upon my calling on Mr. Colchester, I found that he had 
been so fortunate as to have added to his previous discoveries 
that of the interesting firagment represented at fig. 60, con- 
60 


(a) Portion of the lower jaw of the fossil Opossum, enlarged one half. 

(6) View of the crown of the tooth, twice the natural size; (seen from within). 

sisting of a portion of the right ramus of the lower jaw of an 
opossum, in which one of the false molars is happily retain¬ 
ed. The tooth in its symmetrical form, united with the in¬ 
dication of an anterior as well as posterior heel or talon, does 
not agree with any species of didelph with which I have as 
yet been able to compare it, but I think no doubt can be en¬ 
tertained of the generic or family affinities indicated by the 
characters which it exhibits. Judging irom the empty alve¬ 
oli on either side, the tooth appears to be the one immediate¬ 
ly succeeding the true molars: its posterior tubercle is 
strongly developed, and divided longitudinally by a prominent 
ridge, the continuation of which forms the posterior edge of 
the body of tbe tooth. At the base of the anterior root of 
the tooth the opening of ^ foramen is seen, on the outer surface 
of the bone. 
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It is unnecessary to offer any comments on the interest of 
the additions now made to the extinct Fauna of this island, 
by the discovery of Qiiadrumana and mai'supials in the Lon¬ 
don clay. These additions probably constitute only the 
commencement of a series of discoveries^ which will be 
brought to light in the same quarter; as Mr. Colchester, who 
holds the quarry, has made arrangements for the careful ex¬ 
amination of all the sand which shall be subsequently remov¬ 
ed. The connection of this enquiry with the subject of M. 
d’Orbigny’s papers in the Journal of tlie French Academy, 
and the Bulletin of the Geological Society, should not be 
overlooked. It seems as though the phenomena in the pre¬ 
sent case would admit an inference very similar to that which 
he drew from an examination of the beds above the chalk in 
the neighbourhood of Meudon, and respecting which he re¬ 
marks,—“ Qu’il existe, a la partie inferieure de Fargile plas- 
tique, des caracteres nouveaux demontrant surtout que divers 
genres de mammiferes vivaient a Tepoque ou cet etase s’est 
fomA” 



ja & d) Teeth oiLamna agreeing in form with species ahundant in the Loiubn day & reel crag. 
[h) Tooth probably of the sajne genua, bat of an umleaciibed species, provided with quatb-ato 
lateral denticles. 

ftA Tooth of Lamna with two pairs of denticles. 

(c) A tooth, of which the form probably depends upon its sitaation having been near the ter¬ 
mination of the scries. 

I selected a few of the sharks’ teeth found in this deposit, 
from several hundred in the possession of Mr. Colchester, for 
the purpose of illustration. I believe all yet discovered may 
be referred to the genus Lamna, and to species which occur 
in both the crag and London clay, so that at present the iden¬ 
tification of the bed from the evidence furnished by organ¬ 
ic remains, must be looked upon as a desideratum. The teeth 
of the genus Otodm, though not uncommon in the London 
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clay of Suffolk, have not been noticed in the present deposit, 
whilst, on the other hand, there are no traces of the genus 
Carcharias to favor the opinion of its age agreeing with that 
of the crag. The average size of one hundred teeth, if com¬ 
pared with the same number from the Haiwich cliffs, will be 
found about one third smaller. Their colour and general as¬ 
pect corresponds most closely with the appearance presented 
by the small sharks’ teeth from Malta, and some of the con¬ 
tinental tertiary deposits, and presents a singular contrast 
to those foimd in the red crag, or the ordinary beds of the 
London clay formation. As Mr. Wood has remarked, they 
do not appear to have been subjected to the slightest boul- 
dering, a circumstance satisfactorily established by the per¬ 
fect condition of the lateral denticles. 


Art. VI. —Systematic Catalogue of the Fossil Plants of Pritaxn, 
By John 'Morris Esq. 

The study of fossil Botany, equally interesting and impor¬ 
tant as any other branch of Natural History, is rendered more 
difficult in consequence of those parts which, in a recent 
state, afford the most ready means of generic distinction, be-- 
ing rarely preserved: however, Botanists, well acquainted 
with the structure of existing vegetation, have, by an atten¬ 
tive examination of the best-preserved portions, been enabled 
to decipher many of the characters of the ancient Flora. In 
the present catalogue I have included not only the fossilized 
remains peculiar to Biitain, but many of the more interesting 
specimens which have hitherto been found only in continen¬ 
tal deposits. The general arrangement of the greater portion 
of this catalogue, as well as the generic characters, have been 
adopted fi*om the views entertained in the works of Messrs. 
Lindley and Hutton,^ Witham, Brongniart,® Sternberg,^ &c., 
and for the cryptogamic part, more especially the Filices^ to 


* lindl. and Hutt. * The Fossil Flora of Great Britain, ^ by Lindley 
and Hutton. London: 1831—1836. 

* Brong. Prod. * Prodrome d’une Histoire des Vegetaux Fossiles, ’ par 
M. A. Bron^iart. Paris: 1828. 

Brong. Hist ‘ Histoire des Vegetaux Fossiles/ Paris: 1828. 

® Stemb* ‘ Versuch einer geognostich-botanischen Darstellung der Flo¬ 
ra der Vorwelt,^ C. von Sternberg. Leipsic and Prague: parts i.—iv. tab. 
1--58,1820; parts v. and vi. tab. I—^26,1833. 
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a valuable memoir lately published by Prof. Goppert,^ as 
well as to some suggestions of Professor and Mr. G. Don. 

PLANTM CRYPTOGAMICM, 
CoNFERViTES, Brongn. 

Filaments simple or branched, divided by internal partitions. 

Co?if, fasciculata^ Brong. Hist. tab. 1, hg. 1. Chalky Lewes, 
Steyning, Norwich. Chalk marly Hamsay, Isle of Bom- 
holm. 

Conf. -. Mant. Geol. Suss. tab. 9, fig. 12. Chalky 

Lewes. 

Fucoides, Brongn. {Algacitesy Schloth.) 

Frond continuous, never articulated, usually not symmetrical or subcy- 
lindrical, simple, or oftener branched, naked, or more commonly leafy; or 
membranous, entire, more or less lobed, with no libs or imperfectly marked 
ones, which branch in an irregular manner, and never anastomose. 

Fuco, Prongniaartiy Mant. tab. 9, fig. 1. Chalky Lewes. 

■ - Targioniy Brong. Hist. tab. 4, fig, 2. Upper green 

sandy Bignor, Sussex. 

-- furcatusy Brong. Hist. tab. 5, fig. 1. Stonesjield slatey 

Stonesfield, Oxon. 

- arcuatusy Lindl. and Hutt. iii. tab. 185. OoL shaUy 

Gristhorpe Bay. 

- gramilatuSy Brong. Liasy Lyme Regis. Boll, 

Wurtemburg. 

- Mant. Geol. Suss, page 83. GauUy Norlington, 

Blechingly. 

T YMPANOPHORci, Lindl. 

Tgmp, sirnplexy Lindl. and Hutt. iii. tab. 170 A. Loiv, ool, 
shaley Cloughton Wyke, Scarborough. 

- racemosa, Lindl. and Hutt. iii. tab. 170 B. Low* ooL 

shaUy Cloughton Wyke. 

Chondrites, Stemb. 

Frond cartilaginous, filiform, dichotomously branched, branches cylin¬ 
drical ; compressed in the specimens. 

Chond. trichomanoidesy Gopp. page 268, tab. 30, fig. 2 5.— 
Coal measiiresy Attendorf. 

1 Gopp. ‘ Systema Filicum Fossilium,* H. H. Goppert. Novorum Ac- 
torum Academiae CsesariEe Leopoldino-Carolinae Naturae Curiosorum Sup. 
vol. xvii. 1836. 

3 Generic characters not determined, 

VoL. IIL—No. 33. N. s. 3 c 
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FUNGI. 

Excipulites, Gopp. 

Sessile, naked, and ciip-shaped; pentheeia horny, nearly closed, and fi¬ 
nally opening with a rounded entire mouth. 

Excip. Neesii^ Gopp. page 262, tab. 36, fig. 4. Coal mea- 
swresy Waldenbuig, Silesia. 

POLYPOEITES, Lindl. 

Polyp. Bowmanni^ Lindl. and Hutt. i. tab. 65. Coal mea¬ 
sures^ Denbighshire. 

No fossil Hepaiic<s or Mmci at present known in England. 

FILICES. 

FemSj the stems only hmvm. 

Caijlopteiiis, Lindl. 

Stem cylindrical, closely mai-ked hy large, ohlong, convex, uneven scars, 
wider than the tortuous depressed spaces that separate them. 

Caul, punctata^ ^opp. page 449. Lepidoclendron pimcta- 
tim, Stemb. part i., page 13, tab. 4 & 8, fig. 2, Coal 
measures^ Kauritz, Bohemia. 

- prwKBva^ Lindl. and Hutt. tab. 42. Sigillaria Lind- 

leyi^ Brong. Coal measures^ Radstock, Bath. 

- Phillipsii^ Lindl. and Hutt. tab. 140, page 161. Coal 

measures^ Camerton, Somerset. 

- Singeriy Gopp. tab. 41, fig. 1, 2. Sandstone^ Giers- 

dorf, Silesia. 

Kaestenia, Gopp. 

Caudex even, covered by cicatrices which are arranged in a spiral man¬ 
ner ; cicatrices orbicular, convex, and teated in the centre, each girded by 
an elevated or flattish ring, and often destitute of any ring. 

Kars. omplialosUgmay Gopp. tab. 33, fig. 1. Coal measureSy 
Charlottebrunn, Silesia. 

- mammillarisy Gopp. tab. 33, fig, 4, 5. CoalmeasureSy 

Charlottebrunn. , 

CoTTiEA, Gopp. 

Stem even, probably ascending, clothed hy the lower parts of the stipes^ 
which are disposed spirally. 

Cot. dam<Boides, GSpp. page 452; Jager, tab. 7, fig. 6. Ae«- 
pevy Stuttgard. 
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Tubicaulis, Cotta. 

Stem composed of larger and smaller tubiform/amm?i, and surrounded 
by a brown sufficiently conspicuous tunic; the larger tubes converging, 
distant, inclosing vescicles, and surrounded by tlie smaller tubes, wbicb are 
arranged without any order; the vescicles in a transverse section of the 
stem presenting a regular form. 

Tuhic. dubius^ Cotta, ^ page ^6, tab. 1, fig. 3, 4; Gopp. page 
456. Locality unknown. 

- p7'imaruiSy Cotta, tab. 1, fig. 1, 2; Gopp. page 454. 

Eiidogenites soletiites^ Spreng. page 32. Red sandstone^ 
Freyburg. 

- ramosus^ Cotta, tab. 3, fig. 1—3; Gopp. page 455. 

- solenites, Cotta, tab. 2, fig. 1, 2, 3; Gopp. page 454. 

{Eiidogenites^ Spreng.) Red sandstone^ Freyburg. 

PsAKONius, Cotta. 

Fasciculi parallel, seated on the stem, and surrounded by brown conspi¬ 
cuous tunics, wliicli are either cylindrical or tubular, or wider, resembling 
a copula ; these last are filled by a thick cellular tissue, the former con¬ 
taining small angular columns, 

Psar. Asteroliihus, Cotta, page 29, tab. 4, fig. 1—4. Endo- 

genites AHerolithus^ Spreng. page 33, fig. 1; Siairy stoiie^ 
Parkinson, i. tab. 8, fig. 3—6; Gopp. page 456. Neue 
Paka^ Bohemia. 

- Helmmtholithus^ Cotta, page 31, tab. 5, fig. 1, tab. 6, 

fig. 1—3, tab. 7, fig. 1,2; Endoge^iites Psai'oUtlvm^ Spreng. 
page 37, fig, 5; Parkinson, i. page 410, tab. 8, fig. 1, 2, 5, 
7; Gopp. page 457. Red sandstone^ Chemnitz, in Sax¬ 
ony. Neue Paka^ Bohemia. 

Ad. Brongniart considers die affinity of Psaronius to arborescent ferns 
os very doubtful, and that its internal structure is more analogous to the 
base of the stem of some gigantic and arborescent Lgeopodium, the two 
species above named being only dilFerent portions of it; Psar. IMnmUho- 
lithus representing the fihro-vascular axis of the stem of the Lycopodiacm^ 
the Psar. Asterdilhm corresponding to the exterior cellular tissue of the 
same stemi Hist des Veget, Foss. ii. pp. 57—67. 

PoRosus, Cotta. 

Stem covered with tube-formed fascicles of vessels, which me conspicu¬ 
ous in the cuticle, the inner part filled with a porous mass destitute of 
structure. 

Por. convmnniB^ Cotta, page 39, tab. 8, fig. 1—3; Gopp. page 
458. Dresden and Chemnitz. 

- marginatm^ Cotta, page 41, tab. 8, fig. 4, 5; Gopp. page 

458. Locality unknown. 


* Die dendrolithen in Beziehung auf ihren innorcii Ban von C. B. Cot¬ 
ta, Dresden, 1832. 
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Endogenites. 

End. erosa, Mant. Geol. Soiitli East Eng. page 236, tab. 1, 
fig. 4, 5, 7. Hastings sand^ Tilgate, &c. 

- striata^ Lindl. and Hutt. tab. 227 A. Coal Measures^ 

England. 

Tliis genus has been placed here on the autliority of M. Brongniart, who 
considers it has more affinity to the arborescent ferns than to the palms. 

The fronds only known. 

VARIABLE FERNS. 

Bockschia, Gopp. 

Fronds stemless? fan-shaped, with parallel veins; fertile fronds with 
5 or 7 plaits, sterile flat. Sori oblong, in two rows, seated on the plaits, 
which are bluntly triangular. 

Bocks, flabellata, Gopp. tab. 1, fig. 1, 2. Coal measures^ 
Waldenburg, Silesia, 

Pachypteris, Brong. 

Fronds pinnate or bipinnate; leaflets entire, coiiaceous, libless or one- 
ribbed, contracted at the base, not adherent to the midrib. 

Pack, lanceolata^ Brong, Prod, page 50; Brong. Hist.i. page 
168, tab. 45, fig. 2; Gopp. tab. 1, fig. 4; Stemb. part v. 
and vi., page 55. Sphenopteris lanceolata^ Phillips, tab. 
10, fig, 6. Oolite sliale^ Saltwick, Yorkshire. 

-- omta^ Brong. Prod, page 50; Hist. i. page 168, tab. 

45, fig. 2; Sternb. part y. and yi., page 55; Gopp. page 
180. Neuropteris laevigata^ Phillips, tab. 10, fig. 9. Oo¬ 
lite shale, Saltwick, Yorkshire. 

Anomopteris, Brong. 

Fronds pinnate; leaflets linear, entire, somewhat plaited transversely at 
the veins, marked with a midrib; veins simple, perpendicular, curved.— 
Fructification of doubtful form. 

Anonz. Mougeotii, Brong. Prod, page 50; Ann. Sci. Nat. yoL 
xy. page 439; Hist. i. page 257, tab. 79 -SI ; Gopp. tab, 
1, fig. 5. Gr^s bigarr^, Sulz-les-bains, Wapelonne. 

DANmACEJE, Gopp. 

Fronds pinnate, veins transverse. Sporangia adnate to the lower sur¬ 
face, approximating to the margin, and opening by a fissure. 

Glockeria, Gopp. 

Frond pinnate. Sporangia oval, seated on the secondary veins at the 
margin of the fiond, and probably dehiscing longitudinally. 
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Glock* marratoides^ Gopp. tab. 39, fig. 2, 3. Coal fneasuresy 
Cbarlottebrunn, Silesia. 

Dan^eites, Gopp. 

Sporangia linear, parallel, seated on the forked secondary veins; indusi- 
um doubtful. 

Dan. asplenioidesj Gopp. tab. 19, fig. 4,5. Coal measures^ 
Cbarlottebmnn. 


GLEICHENIEm, Gopp. 

Frond pinnate or hi-pinnate. Sporangia 3—6 angled. 

Gleichenites, Gopp. 

Frond forked, pinnate. Fructification unknown. 

Glei. Linkiiy Gopp. tab. 2, fig. 1. Coal measures^ Cbaiiotte- 
brunn, Silesia. 

- Neesii, Gopp, tab. 3, fig. 1,2. Fetid limestone^ Otten- 

dorf, Bohemia. 

- artemismfoUus^ Gopp. page 184. SpJmiopteriSy Stemb. 

part iv. page 15, part v. and vi. page 58; Brong. Hist. i. 
page 136; a, tripartiUts^ Stemb. part iv. tab. 54, fig. 1; 

dichotomus^ Brong. Hist. tab. 46; y, minor^ Brong. Hist, 
tab. 47. a, Coal measuresy Yawdon, Northumberland; B 
and r, Newcastle. 

—— crithmifoliuSy Gopp. page 185. Sphenopteris^ Lindl. 
and Hutt. i. tab. 46, page 46; Sphen. dichotomay Stemb. 
part V. and vi. affinis’y Sphen. affinis, Lindl. and Hutt. 
i. tab. 45; Stemb.loc. cit. CoalmeasiireSy'BQnshQmy Bur- 
die house. 

- neuropieroideSy Gopp. page 186, tab. 4,5. GreywackOy 

Landshut, Silesia. 

Asterocarpus,* Gopp. 

Frond bi-pinnate. Sporangia 3 or 4, adhering by their sides, appealing 
altogether like a 3- or 4-celled capsule. 

Ast. Sternheryiiy Gopp. page 188, tab. 6, fig, 1—4. Coal 
7neasuresy Saarbruck. 

- la7iceolatuSy Stemb.; Gopp. page 382. Keupevy Bhein- 

dorf, near Bamberg. 

- liete^'opliylluSy Stemb.; Gopp. page 382. Keupery 

Bheindorif. 

(To he cmitinued.) 

1 Should a closer inspection of these fossils prove that the stellate-like 
capsule is rather an ideal than a true fonn, they may more probably be¬ 
long to Cgatheites, the disposition of the sort resembling the recent genus 
Cgathea; the stellate appearance being produced by the pressure they have 
subsequently undergone. 
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Art. VII. —Kotes on the Pensile J^ests of British Wasps, By W. 

E Shpckard, Esq., Librarian to the Royal Society, V.P.E.S., &c. 

At tho last meeting of the Entomological Society Mr. Barraud 
exhibited the small nest of a wasp, which had been found 
near Croydon, built in a sparrow’s nest, and attached to the 
feathers within it. The smallness of the nest, and of the tier 
of cells, as well as the peculiar material of which it appeared 
composed, led to a discussion, the tendency of which seemed 
to support the opinion that it was most probably the nest of 
PoUsteSy —a social wasp not yet found in this country; but 
if not of PoUstes, yet certainly of some new species not yet 
detennined or kno\^ni. Feeling curious about it, I obtained 
the nest to examine, and the following is the result of my in¬ 
spection of it. 

The nest consists of three shells, with a space about a 
line wide between each, viz., the rudiments of a basal ex¬ 
ternal one, commenced in a spiral direction, the widest por¬ 
tion of which is about half an inch only. The enveloping 
one, which gives the fom to the nest, and is ovate, about an 
inch and a half long, and an inch broad at its widest diame¬ 
ter, and has a circular aperture at its apex, rather more than 
I of an inch across. Within this case, at the base, there is 
the commencement of another spiral one, which at its widest 
part laps laterally, scarcely farther than the base of the cells; 
and within this, in the centre, is placed the tier of cells, ori¬ 
ginating from a common pedicle, consequently, as usual, the 
central ones axe the most advanced in structure; altogether 
there are fifteen perfect heasagonsy the central ones being 
nearly four lines deep, and all a little more than two lines in 
diameter. 

The nest appears to be constructed of the agglutinated par¬ 
ticles of a soft white wood, probably willow, very imperfectly 
tritmated, which gives it externally a rough granulated ap¬ 
pearance. It is sprinkled with black specks, arising perhaps 
from the intermixture of more decayed portions of the wood, 
and is of a very iragile texture. 

The nature of the material, and its unfinished execution, 
as well as the situation in which it w'^as found, appear to me 
to be its only peculiarities, and I must necessarily consider it 
merely an accidental deviation in material and locality from 
the usual nests of the Vesjm Britannica of Leach, one of 
which is in my possession, and differs only in the following 
particulars. I must, however, premise, that I am sure of the 
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identity of the wasp, as the builder of my nest, for the female 
was captured within it. 

Mine is more globular, and about an inch in diameter eve- 
ry way; it also consists of three shells, die internal one how¬ 
ever envelopes it entirely, excepting the apertoe for egress, 
which is of the same width as the above; the second shell 
also is entire, and extends to the plane of the mouth of the 
inner one; the external one is, as above, also merely rudimen- 
tal, and constructed only on one side, and at its widest part is 
about the same size as the former. The tier of cells within 
is in about the same state of advancement as the preceding, 
and consists of only, apparently, eleven cells,— aho perfect 
heocagona^ and of the same diameter. Its substance is a highly 
elaborated papier macMe^ of a brilliant silvery grey colour, 
smooth, and worked spirally, and in consistence it is much 
tougher than the above. 

It was found suspended from the roof of a summer house 
at Hoxton, and given to me by Mr. Norman. The following 
is the description of the wasp taken witli it, and which I con¬ 
sider to be the Ve^pa Britannica of Leach. 

It is eight lines and a half long. Expansion of the wings 
fifteen lines; diameter of abdomen three lines. ^ Back cover¬ 
ed with long yellowish pubescence: the clypetis^ inner edge 
of the eyes as far as their emargination, a patch behind the 
eyes at their apex, a quadrate anteriorly emarginate mark be¬ 
tween the antenn<B^ the basal joint of the latter in front, and 
the mandibles,—all yellow; the thorax has a broad line on 
each side of the pro-thorax^ a small spot on each side, be¬ 
neath the origin of the superior wings, and two large semi¬ 
circular marks on the sciitellimi^ —yellow. The abdomen is 
yellow, with the base of the first to the fourth segments black, 
rather broader in the centre, w^here it is angulated; on the 
second to the fomlh segments there is, on each side, an ob- 
scme spot, separated from the black basal band; the legs are 
yellow, with the cox<b^ trochanters, and base of the femora, 
black. The wings are obscure, anteriorly fiiscescent, and 
their nervures pitchy. 

The situation in which the first nest was found, is certain¬ 
ly very singular. The wasp must have concluded tlie spar¬ 
row’s nest deserted, or may it have confided in its means of 
defence ? But I have no doubt, as I have said above, that it 
is merely an accidental deviation, in structure and locality, 
from tlie ordinary nests of the Vespa Britannica. 

* I give these dimensions particularly to show the relative sizes of the 
wasp and of her nest. 
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There are two British wasps which suspend their nests in 
exposed situations;—the one above, and the Vespa Holsaticay 
Fab. The nest of the latter is, however, much larger, usually 
about the size of a man’s head, or somewhat smaller. These 
are of a fiim texture, and are attached to shrubs; in the north 
they frequently occur in gardens, fixed to gooseberry-bushes. 
As to the number of wasps which are natives of this country, 
I much doubt if there are as many as cabinets are made to 
contain, from their being separated according to the markings 
of the abdomen; for I have myself taken three of these vari¬ 
eties, going in and out of one nest: but I shall shortly pub¬ 
lish die facts which I have collected upon this subject, and 
my opinions as to their specific identity and diversity, will be 
strengthened by differences of structure as well as of mark¬ 
ings, and indeed I strongly suspect that the Vespa Holsatica 
and Vespa BrUannica ai*e identical. 

31, Rohet't St.y Chelsetty 
July Ibtliy 1839. 


Art. VIII .—On the Fossil Shells of the Crag, By S. V. Wood, 
Esq. late Curator to the Geological Society ol London. 

In publishing the following additions to the British tertiaiy 
fossils, some reason should be assigned for classing under 
one genus such diversity of forms as is here represented, and 
which might otherwise have been distributed among four pro¬ 
posed genera, viz., Bullmay Bulkiy BulUnay BiMinula, It 
was my intention so to have arranged them, but upon exami¬ 
nation I found the gradations from the depressed and hidden 
spire to one that is highly elevated, to be so minute and al¬ 
most imperceptible, that I knew not where to admit the one 
character and reject the other. Mr. G. B. Sowerby, in his 
^ Genera of Recent and Fossil Shells,’ No. 39, has united 
BulUea and Bullay at the same time remarking the changes 
from one to the other to be so gradual, that a distinct gener¬ 
ic line of separation cannot be drawn between them, and 
thinks the union of the two genera to be fairly warranted. I 
fully concur in this opinion, and in my present descriptions 
have only given the genus a little more extension, so as to 
include shells whose spires are quite visible, and more ele¬ 
vated than those which have generally been restricted within 
the limits of Lamarck’s generic character. 

The discordance among conchologists respecting the boun¬ 
dary line between different genera, is a subject of little im- 
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portaiice to tlic geologist, the permanent establishment of 
sjiecics being all that is required for the purpose of identifi¬ 
cation ; but upon this point it is certainly to be regretted that 
there should be any dispute, and until we are well acquainted 
with a shell in all its varieties and monstrosities, this must 
and always will be the case. The following are all the BiiU 
1(0 belonging to the crag that I have seen; the descriptions 
will always be given from my own specimens, unless when 
otherwise expressed. 

Bulla quadrata^ Nob. Suppl. PI. No. vii. hg. 1. 

Shell quadrangular, finely striated, aperture wide, outer lip nearly straight, 
inner lip folded back, muscular impression marginal. Apex depressed, 
visible. Length h diameter of an inch. 

Coralline crag, Sutton. 

Only one perfect specimen of this pretty shell has fallen 
into my hands, therefore I presume it rare; a few imperfect 
ones have assisted me in drawing up its character. The 
quadrate form of the outer lip renders this shell very distinct, 
and not liable to be confounded with any other species. A 
slight compression round the upper part of the body-whorl 
takes a little from the straight line of the outer lip, which is 
much expanded; the inner lip is not only folded back, form¬ 
ing a small but leaves an elevated ridge inwards, 

which produces a flattened depression on that side. Muscu¬ 
lar impression large and conspicuous ^ stri(o fine, numerous, 
and diverging. 

I have included this very expanded shell among the Bullao 
for the reasons above stated, conceiving the expansion of the 
aperture alone, to be insufficient for generic distinction. 

Bulla catenata^ Nob. Fig. 2. 

Shell obovate, spire depressed, visible, aperture large, lip arcuated, vertex 
truncated, inner lip projecting: sub-nmbilicated, striated, numer¬ 
ous, ornamented 5 muscular impression indistinct* Length J, diameter 
I of an inchi 

Coralline crag, Sutton. 

Two or three specimens only are in my possession, one of 
which is sufficiently perfect to exhibit all the characters above 
described. The elegant chain-like markings that oniament 
this shell are similar to those of Bulla catena^ but in other 
respects it differs from the description of that species. The 
inner lip stands prominently forward, causing a depression be¬ 
hind it; the outer one is sharp and arcuated, which gives an 
oval contour to the shell. The upper part of the outer lip is 
VoL. III.— No. 33. N. s. 3 d 
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truncated, leaving llie spire visible, though depressed, with a 
slight compression around the upper.part of the body-whorl. 
The whole marked with strice diverging from the summit. 

Btdla dilatata, Nob. Fig. 3. 

Shell siibcylindrical, vertex truncated, spire depressed, visible, aperture 
large, expanding towards the base; striated, stria diverging, muscular 
impression large. Length largest diameter of an inch. 

Coralline Crag, Sutton. 

The spire is visible although depressed, the upper part of 
the whorls convex, producing a deep sutoe or subcanal round 
the vertex. The aperture is much expanded, showing the 
muscular impression imj)erfectly divided, being deeply seated 
around the base, and slightly visible along the edge of the 
outer lip, and again deeply impressed at the upper part.— 
The stri(B are visible at the apex, running round the convo¬ 
lutions of the shell, but diverging towards the base, where 
they are almost at right angles with those above. Under a 
lens it shows externally a very elegant chain-like appearance, 
produced by small oval depressions, similar to those of Bul¬ 
la catenata: it has a slight depression behind the thickened 
edge of the inner lip, running to the base. 

A recent shell from the coast of Bute, given to me by Mr. 
Lyell, is perfectly identical with the above; hut in its recent 
state is beautifully fransparent, the chain-like stricB being vi¬ 
sible on the inside. 

Btdla Ugnaria^ Auct. Fig. 4. 

Shell ovate, thin, spirally striated, vertex depressed, aperture wide. 

Coralline Crag, Ramsholt and Sutton. 

Four or five entire specimens, with a few fragments sutfi- 
cient to allow of a careful compaiison, have enabled me to 
decide upon the identity of this shell with the well-known re¬ 
cent species. Nothing that I could imagine to be the testa¬ 
ceous gizzard, or even a part of it, has ever come under my 
observation. I have only one fragment from the red crag, 
but its tenuity is ill adapted to withstand the bouldering of a 
littoral deposit, and also its comparative rarity in the coral¬ 
line crag may account for its non-appearance in the upper 
bed. 

Bulla ventrosa^^oh. Fig. 5, 

Shell ovate, globose, striated, spire concealed, aperture suboviJ, extending 
to the apex, narrow above, expanding towards the base, umbilicated.— 
Len^h -jf, diameter ^ of an inch. 

Coralline crag, Sutton. 
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A shell figured by Brown, in his Illusti'ations of British 
Conchology, called Diaphana Candida^ pi. 38, fig. IS, 14, 
somewhat resembles this in outline, but the spire is visible ; 
and as there is no accompanying description, little can be said 
respecting it. The inner lip is slightly folded back, forming 
behind it a small imibilicusy and the outer one expanding 
towards the base, forms a compression round the upper part 
of the whorl, a character not unusual in many species of this 
genus. The aperture diverges from the upper part, assuming 
a suboval shape. Externally stiiated, and the outer lip thick¬ 
ened, behind which is seen the muscular impression. 

Bulla conulus^ Desh. Fig. 6. 

Bulla conulusj Desliayes, Coq. Foss, des Env. de Par.; pi. 5, fig. 34,36. 

Shell ovato-conical, striated, columella subimiplieated, aperture linear, base 
dilated, spire hidden. Length diameter J of an inch. 

Coralline Crag, Sutton. 

This is one of the few eocene shells found in this deposit. 
I presume it to be identical, according to Deshayes’ figm*e 
and description, except that he says basi tenuissime stria¬ 
ta,” whereas the crag shell (when not eroded) is striated all 
over. There is a shell figured by Brown, called Volvaria 
pellucida^ which may perhaps be the same, but according to 
the figure the upper part is too much truncated. 

Bulla concinna. Nob. Fig. 7. 

Shell subcylindrical, spirally striated, apex concealed, aperture linear, 
slightly gaping at the base, inner lip at the lower part folded over an 
umbilicus• Length of an inch, diameter f of its length. 

Coralline Crag, Sutton. 

All my specimens have the outer lip broken, but the shell 
is very distinct in many points. It is shorter and more gib¬ 
bous than Bulla cijUndracea^ with the aperture wider. The 
distinct lines of growth cut the deep-seated Birm at right 
angles, giving the shell a pretty cancellated appearance; the 
rounded volutions of the upper part of the shell produce a 
funnel-shaped umhilictis in the place of the spire, and the 
fold of the inner lip forms a distinct umbiliciiH at the base.— 
Twenty specimens of the shell present not the least variation. 

Bulla cylindracea. Fig. 8. 

Bulla cylindraceay Montague, Test. Brit. tab. 7, fig. 2. 

„ convoluta, Mill. Con. tub. 464. 

Shell cylindrical, spirally striated, aperture linear, narrow, vertex uiubili- 
Ccitcd. Length i an inch. 
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Coralline Crag, Sutton. Abundant. 

In Montague’s description of this shell it is stated to be 
smooth, with considerable gloss, as it is also in Fleming’s 
British Animals, p. 293; no mention is made of its having 
stricB, Nine out of ten of those from the crag are so much 
eroded as not to show them, but they are very visible in per¬ 
fect specimens; tliis, however, is the case with the recent 
shells, it is only in some specimens that the strim can be there 
seen. Tlie recent shell appears in general to be rather more 
cylindrical, but it corresponds in all other respects. 

Bulla Biibtruncatay Nob. Fig. 9. 

Shell cylindrical, smooth, aperture linear, slightly expanded at the base, 
vertex depressed, visible. Length, b diameter of an inch. 

Coralline Crag, Sutton. 

This differs from the young of Bulla cylindracea (for which 
perhaps it might be mistaken) in having the spire visible al¬ 
though depressed; it has a slight contraction in the upper 
pail of the body, which gives an apparent expansion to the 
lower part of the outer lip. The whorls are carried rather 
above the spire, causing it to be depressed, but distinctly vi¬ 
sible ; outer lip nearly straight; no strim to be seen in any 
of my specimens, however, that may be from erosion or de¬ 
composition. 

It appears intermediate between Bulla cylindracea and 
Bulla ohtusa^ differing from the former in having the spire 
visible, and from the latter in being longer and more slender. 
I am^ induced to consider it a distinct species, having twenty 
specimens presenting the same characters; there is a possi¬ 
bility of its being the young of cylindraceay with a visible 
spire, only that shell is never contracted in its whorls. 

Bulla ohiusa. Fig. 10. 

Bulla Regulbimsis, Tiirt. Linn. iv. p. 35h 
„ 7mnuta, Woodward, Geol. of Norf. tab. 3, fig. 3. 

Shell subcylindrical, aperture linear, widening at the pillar, outer lip slight¬ 
ly incurved, vertex elevated, obtuse. Length, -J, diameter tJ of an inch. 

Mammaliferous Crag, Bramerton. 

This shell, I believe, is peculiar to the new^est bed, at least 
I have never seen it from either the red or coralline crag.-— 
The spire of the fossil does not appear, from the few speci- 
^ have seen, to be quite so elevated as that of the recent 

shell. 
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Bulla oliviilay Nob. Fig. 11. 

Shell cylindrical, smooth, aperture linear, spire elevated, obtuse, separating 

line canaliculated ? Length diameter -jI of an inch. 

Coralline Crag, Sutton. 

Unfortunately among thirty specimens of this shell which 
I have found at the above locality, not more than one pos¬ 
sesses the spire, and that not in the most perfect state; there¬ 
fore 1 give the characters with some degi*ee of uncertainty.— 
The specimen which is least mutilated has a small canal run¬ 
ning round the apex, at the juncture of the upper part of the 
body-whorl, similar to that which gives a character to the 
genus Oliva, The specimens are much eroded at that part, 
(a circumstance not unusual in the slender covering of the 
sutures in many of the crag shells), independently of which 
there appears a small canal remaining where the covering is 
in parts perfect. 

A shell of the same size from China, in the possession of 
Mr. G. B. Sowerby, much resembles this in having an elevat¬ 
ed obtuse spire, with a canal around it, but it has a fold up¬ 
on the lower part of the inner lip that I do not observe in the 
crag species. It differs from Oliva in not haidng a plicated 
colmiellay and in wanting the notch at the base, peculiar to 
that genus. It more resembles, and may hereafter prove the 
same as Bulla terebellata, pi. 1, fig. 8,9,10, Dubois, Conch. 
Foss, du Plat. Wolhyni-Podolien; but a comparison with the 
shell is necessary for such decision. 

Three or four shells of this kind are figured by Browm in 
his Illustrations of British Conchology, pi. 38, but as they are 
without descriptions, it is impossible to say whether they ai-e 
intended for representations of shells in their natural size or 
magnified. If they be faithfully represented, they present 
some intermediate forms, and show the very gradual elevation 
of the spire, which renders it so difficult to separate the spe¬ 
cies, and will, I hope, afford additional evidence to justify me 
in retaining all these shells (now figured) in the above Lin- 
nean genus. 

With the exception of Bulla lignana all the figures are 
enlarged, but the natural dimensions of the specimens are 
indicated by an annexed cross. 



466 


TEETH OF MASTODON. 


SHORT COMMUNICATIONS. 

Teeth of the Mastodon -—have great pleasure iu sending 
you a cast from the molar in my possession, which I imagine 
to belong to Cuvier s species of the nanow-toothed MasMon , 
I have had the cast painted as nearly as possible to the color 
of the original, which is, as you will see, nearly perfect, and 
weighs three pounds and tliree quarters, good weight; it was 
dredged up off Easton Cliff, Suffolk, in June, 1839, between 
two and three miles from land. 

The half of a molar of a Mastodon^ which was found last 
year on the beach at Sizewell, and is in my collection, had 
every appearance of the crag adhering to it, which, with the 
beautiful dark Vandyke colour of these two fossils, the pecu¬ 
liar characteristic of crag osseous remains,—induces me, since 
my conversation with you on this subject, to adopt your opin¬ 
ion that these teeth were originally from the crag; and in ftir- 
ther evidence, all the teeth, and fragments of teeth, of the 
Mastodofiy which have been found, are from the mammalifer- 
ous or Norwich crag. 

Till within the last five years it was doubted whether the 
remains of the Mastodon had been discovered in England; I 
therefore think it as well to state the order in which these 
teeth have been found, and their number, as near as I can re¬ 
member, and by whom discovered. One tooth, figured by 
Dr. Wm. Smitli, found at Whitlingham. One presented to 
the Geological Society by the Rev. J. Gunn, found at Hors- 
tead. A fi*agment found by the late Mi\ Woodward, of 
Norwich, at Bramerton. An interesting fragment found at 
Btamerton, which I presented to the Norwich Museum. One 
found by Mr. Fitch, in Thorpe pit, near Norwich. * Two others 
found by myself at Bramerton. Two by Mr. Wigham, both, 
I believe, from Postwick. A fragment found by myself at 
Easton, now in the collection of the Geological Society.— 
And one from Easton clifi’, of wliich I send you a sketch, but 
which ! could not preserve owing to its rotten condition.— 
This last was fixed in a large portion of the jaw; and, with 
Uie two marine ones in my cabinet, makes a total of thirteen. 
The tooth found by Mr. Fitch, and the two by Mr. Wigham, 
are particularly interesting from their perfect condition; and 
the large marine one in my possession, although not quite 
perfect, is a splendid specimen.— H. Alexander- — Southwold, 
duly 1839. 

* A second very perfect tooth has lately been obtained by Mr. Fitch, iVota 
the crag, near Norwich*— Ed- 
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CapUire of rare Birdn, —To the instances of the rose-co¬ 
loured pastor mentioned by Mr. Yarrell, I have to add another 
(in mature plumage), which occurred in the beginning of last 
month at Gwithian, about twelve miles from this place, on 
the north coast. 

On the 29th April I obtained a fine specimen of the grey¬ 
headed wagtail—a male—^having the slight mixture of olive 
green in the grey feathers of the head, which Mr. Yarrell 
states to be characteristic of the bird of the preceding year*. 
It was first noticed on the margin of a pool near the sea, be¬ 
tween this place and Marazion. 

Two instances of the little gull in this neighbourhood have 
come to my knowledge. The first, in St. Ives’ Bay, on the 
26th of December last, was a young male in moult, and I 
suppose in transition to the mature plumage, as several grey 
feathers appear among the brown of the back. It seems to 
be a rather large specimen, the total length being 12 inches ; 
wings from tip to cai*pal joint, 10^ inches ; total extent, 33 
inches: tarsus 1J inch ; middle toe and claw 1J inch; gape 
1J inch. " The central feathers of the tail are 1 inch shorter 
than the outermost. 

The other M^as also a male, but in the adult winter plum¬ 
age, and of great beauty. It was shot here, in the harbour, 
March 4th, and is said to have been accompanied by another, 
which escaped. The only respect in which it differs fi’oin 
Temminck’s description is the colour of the legs and feet, 
which were a delicate flesh colour.— D, W, Mitchell. — Pen- 
zance^ July^ 1839. 

On Fieldfm'es breeding within the British Islands .— 
Having seen various eggs presented by Mr. Fairholme to the 
British Museum and Zoological Society, as those of the field- 
fai-e and redwing thrushes, I cannot but observe that both 
have exactly the appearance of slight varieties of those of the 
common missel thrush, and are totally unlike others which 
undoubtedly were laid by fieldfares and redwings abroad. 

I have recorded, however, in foimer numbers of this Ma¬ 
gazine, two instances of the redwing propagating in the 
southern counties of England, and can now add to them a 
case of the fieldfare breeding at Merton, Surrey. About the 
end of last May, a friend, residing in that neighbourhood, and 
who is as well acquainted with the common British land birds 
in a state of nature, their notes, flight, habits, &c., as any per¬ 
son w^ell can be, sent a message to me to the effect that a pair 
of fieldfares were then breeding in a field belonging to some 
grounds which he superintends: it appears that he had been 
crossing the field in question, when he was startled by the 
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chatter of a “pigeon-felt” long after the flocks of this well- 
known winter visitant had disappeared for the season ; and 
suspecting, therefore, that it might possibly have a nest in 
the dense hawthorn tree from which it flew, he was not long 
in finding it there. The fieldfares, however, though daily 
observed after this, were not disturbed, my friend (who is no 
collector) expecting that I would first like to visit the nest as 
it stood: but unluckily his message to me was forgotten to 
be delivered, and it was only when I chanced to call on him 
some weeks afterwards, that the circumstance accidentally 
transpired, when we soon proceeded to the spot, in the ex¬ 
pectation that the young were then about half-fledged. They 
had flown, however; but the structure of the nest, which 
was then taken, w^as of itself sufficient to remove all doubt of 
the matter, being quite different from either that of the black¬ 
bird, song, or missel thrush, (of all three of which, I may re¬ 
mark, several nests were shown to me as we passed through 
the garden), so that every evidence, except that of positively 
hanging the birds or eggs, concurs to substantiate the speci¬ 
fic determination; and what is more, the old birds have from 
time to time been seen subsequently, but never shot at, in the 
expectation that they would have built another nest, which 
there is reason to believe has not been the case. The nest 
(which may be seen by calling at Mr. Bartlett’s, 47, Museum 
St., Holbom) is chiefly remarkable for the great quantity of 
mud with W'-hich it is plastered, rendering it extraordinarily 
heavy; in other respects, it agrees nearly with some of those 
of the blackbird, and is plentifully lined with coarse dry grass; 
but it is considerably deeper, with more solid and better con¬ 
structed walls, than I remember ever to have seen a black¬ 
bird’s nest, with a rim of plaster, half an inch thick, form¬ 
ing its upper raar^n: it was placed nearly ten feet from the 
ground, upon a thick secondary branch of a densely foliaged 
hawthorn-tree, which stands alone at a considerable distance 
from the hedge and from any other tree. As for missel thrush¬ 
es, song thrushes, and blackbirds, each and all of these spe¬ 
cies may be seen at any time in the locality; where, some 
years ago, I knew of four missel thrushes’ nests in a short 
double row of oaks and elms bordering the same field: and 
I repeat (on account of the scepticism which certain hearers 
have expressed to whom I communicated the incident with 
its circumstances) that there is not the slightest probability 
of a mistake being made concerning die identification of the 
species.— Blytli.—Atig. 15, 1839. 
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Observations on the Wild Fowl in St, Jameses Park, —It 
is remarkable that among the numerous species of wild fowl 
which ornament the fine sheet of water in St. James’s Park, 
the only species of the duck tribe—excluding the geese and 
swans—which have propagated, besides the common mallard 
duck, is the tufted pochard {Fuligula cristata)^ a single brood 
of which, consisting of five, one of which was soon after de¬ 
stroyed, was hatched in July, 1838: the rest of the brood 
(two of each sex) were reared, and, with some of the old ones, 
have been in the habit of taking daily flights to the Serpen¬ 
tine ever since. This season there are three large broods,— 
one the progeny of the same female which brad last year, and 
which is known by her being pinioned, and the others the 
produce of the two young females that were bred on the spot: 
so that a single brood once raised in the locality, would seem 
to be all tliat is necessary to secure a permanent stock of 
other species. It is curious that the young pochards scarce¬ 
ly ever follow their parents from the time they are three or 
four days old, but disperse all over the lake, emitting contin¬ 
ually a loud piping cry, which is characteristic. Far less 
dependent on the parents’ vigilance and care than the young 
mallard ducks, or indeed than any other species so far as my 
observation has gone, they seem wonderfully capable of tak¬ 
ing their own part, and scramble for food among the full-grown 
larger species, with an alacrity and amount of impudence 
that is highly amusing, diving the moment they give offence 
by their uncommon boldness, and appearing the next moment 
at an inconsiderable distance, quite unabashed, and ready to 
renew the affront if occasion should tempt them. These lit¬ 
tle creatures in genei'al lie close under the bank of one of the 
islands when their appetite is sated, so that a person may look 
for them in vain, though it seldom happens that some of them 
are not visible and sufficiently audible; they as often occur 
solitarily as together, and their down is of a dusky black co¬ 
lour, with the usual pale markings (such as are seen in a com¬ 
mon duckling) not very distinct: the eggs are dark olive greens 
So domesticated do various species become in this favora¬ 
ble spot for observing their manners, that on regaining the 
use of their wings after these had been merely clipped, many 
have shown no desire to fly away ; and during the very long 
protracted frost of January, 1838, a flock of widgeons and 
pin-tails long lingered circling over the skaters for hours every 
day, but at length disappeared, and were probably destroyed 
from their want of shyness, as none returned: during the same 
period, many of the pochards {cristata and ferina) were 
commonly to be seen in the Thames about Westminster and 
VoL. III. — No. 33. N. s. 3 E 
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Vauxhall bridges, where they were much shot at, but with 
little or no effect, as tliey were there singularly shy of ap¬ 
proach; and others disappeared altogether and returned in 
the spring, as did also one of the coots, and some teal. A 
pair of bean geese, with the full use of their wings, and pre¬ 
viously supposed to be male and female, each produced nine 
eggs which were unimpregnated, but on which they sat for 
some weeks: it was supposed that they might possibly have 
produced hybrids from a male Canada goose, which constant¬ 
ly associated with them, and posted himself in defence of one 
of them while it was incubating; a circumstance the more 
worthy of notice, as an odd female Canada goose of the pre¬ 
ceding year (which species does not breed, however, till the 
second season), might have served him at least for a compan¬ 
ion, if not mate. One of these bean geese was stolen early in 
last spring, and the other laid and sat again to no purpose; 
for she very rarely associated with a fine new pair of the same 
species, introduced last winter, and which will most probably 
rear a brood next year: the latter may now generally he seen 
in company with a male of Mr. Bartlett’s new species,—the 
Anser phoenicopiis; closely allied, but readily distinguishable 
by the colour of its legs, inferior size, and certain other cha¬ 
racters of equally invariable occun*ence : the old female bean 
goose always affecting the society of a flock of knobbed geese 
(Anser cygnoides). 

It is to be regi’etted that the spoonbills and other interest¬ 
ing large bii’ds for a considerable while located tb the spot, 
and which as they soared on wing were certainly an interest¬ 
ing attraction to visitors, have been shot down one by one in 
the suburbs of London (both the spoonbills firom coming with¬ 
in range of pigeon-matches), to the discredit of even cockney 
sportsmen, who could scarcely have missed so large and slow- 
wiunowing an object. As a general rule, however, the Cul- 
tirostres, Cuv., were disposed to snap up the ducklings, &c., 
as might he expected; hut it would hardly have been antici¬ 
pated that a bittern would have smashed all the eggs it found, 
with intent to pick out, I should suppose, the half-formed 
chick, if such existed, which act has been witnessed on more 
than one occasion, and suspected on numerous others. 

^ The wholesale destruction of eggs, then, effected by five or 
six bitterns, and several herring-gulls, may well be imagined; 
and it is therefore satisfactory to know that the collection will 
henceforth be confined to the Lamellirostres^ with the addi¬ 
tion of a few other harmless species, such as coots, from which 
no mischief need be apprehended. 

: The vast stock of fish which everywhere abound in this 
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piece of water, rendered it particularly well calculated to 
support a few of those very elegant birds—the mergansers, of 
which a solitary male smew has now lived there for three 
years, acquiring the female colours after midsummer without 
shedding any of its feathers, and resuming its breeding dress 
at the autumn moult, (none of the diving ducks changing their 
plumage twice a year, like the others, although they all un¬ 
dergo an analogous mutation of colour immediately at the 
close of the season of propagation). This smew generally 
associates with two females of the Clangida vulgam, and 
appears well disposed to breed if it had a mate of its own 
species equally tame; expressing its desires by a very pecu¬ 
liar low rattling note, during the utterance of which the neck 
is gradually sti-etched backward, with the beak pointing for¬ 
ward : it will readily feed on bread, at least at times, for which 
it is a particularly able scrambler; and I have repeatedly seen 
it come on shore, and preen its feathers within a few yards of 
me, indeed it has taken food from my hand. The brilliancy 
of its white nuptial livery renders its rapid evolutions under 
water comparatively easy to follow with the eye.— Id, 

Note on the Fossil from Mary churchy figured in ^ Geolog. 
Trans,'" —Last winter I took no little trouble to procure spe¬ 
cimens of the singular fossil of which a figure is given by M. 
De la Beche, in the ^ Geol. Trans.’ as having been found at 
Maiychurch, in this neighbourhood. At that time all my en¬ 
deavours were unsuccessful; the very first visit, however, 
which I paid this winter to a quany at Barton, near Mary- 
church, I procured two fragments, one of which apparently 
shows the internal structure, but still so obscurely that I do 
not think it worth while to send you a sketch. My ftiend 
Dr. Battersby, howwer, in the course of the past summer, 
obtained three specimens from a quarry near Newton Bushel, 
w^hich, being weathered f show''something of the interior 
surface. As it is mentioned in a note to De la Beche’s pa¬ 
per, that a recent specimen allied to the fossil is deposited in 
the museum of the Zoological Society, presented by an offi¬ 
cer in the navy,* you will probably be glad to have a sketch 
of the interior surface of the fossil to compare with the recent 
specimen. 

The plates, when most perfect, are hexagonal and radiated 
on tlie outside (fig. 02). The interior is divided into a num¬ 
ber of little squares by raised lines ; those running in one di¬ 
rection always pass over those in the contrary direction, and 

* On enquiring at tke Museum of tlie Zoological Society, we could not 
meet with, or obtain any information respecting, the above specimen.— Ed, 
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the point of crossing is always immediately imdemeath the 
raised dots in the centres of the plates on the outside,— Jo/m 
Edw. Lee, — Torquay^ 1838. 



Interior. Exterior. Each magnified 4 or 5 times. 

New Metah —Mr. Kersten, Professor of Chemistiy at the 
College of Freiberg, in Saxony, has lately received a letter 
from Prof. Berzelius, in which it is stated, that Prof. Mosan- 
der of Stocldiolin has discovered, in the ore called cerite, a 
new metal, to which he has given the name of Lantanum, 
Its colour is grey, and it appears to be soft and ductile. It 
is also contained in the oxide of Cerium which Prof. Kersten 
has lately found in Monazite, a new mineral from the Ural 
mountains, which was deteimined by Breithaupt, and sent by 
Mr. Kersten to Berzelius for further analysis. Prof. Kersten 
has since discovered the same new metal in an ore from Swe¬ 
den, called Godolinite. This fifty-fifth elementary body has 
therefore been foimd already in minerals coming from very 
distant localities, and it is somewhat remarkable that the 
north of Europe has come in for so large a share in furnish¬ 
ing the simple bodies of modem chemistry.— W, Weissen- 
horn .— Weimar. 

An immense erratic hloc/c of Granite has been floated on 
the ice, during the winter 1837-38, from Finland to the Island 
of Hochland. It weighs about a million of pounds, accord¬ 
ing to the estimation of M. de Baer, who lately communicated 
the circumstance to the Academy of St. Petersburgh.— Id. 

An Entomological Society has just been formed in Stettin, 
whose chief object is to promote our knowledge of the habiU 
and economy of insects. It is partly on account of this pecu¬ 
liar feature of the Society, and partly as one of the most re¬ 
cent instances of the liberality with which the Prussian go¬ 
vernment encourages every scientific undertaking, that this 
Society appears to deserve being more generally noticed. 
For M. de Altensheim, the Minister of the Cultus, besides 
other liberal support which he has given to it, has carried the 
measure, that the Society do not pay for postage t/iroug/ioui 
the kingdom. — Id. 
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Art. I. —On the J^atural History of the German Marmot (Hamster). 

By W. Weissenborn, Ph. D. 

Having been engaged, at different periods of my life, in stu¬ 
dying the habits of the German marmot, I have made various 
commruaications on this curious animal to foreign scientific 
societies, more especially to the Zoological Society of Lon¬ 
don ; in consequence of which Mr. Charlesworth (fid me the 
honour of wishing me to draw up a more complete article on 
a creature which presents so many interesting and uncommon 
features, both in its organization and habits, and with which 
the English, luckily for their agricultural population, have, in 
their own country, no opportunities of becoming acquainted. 
I have, therefore, arranged all the materials I could collect on 
the subject from authentic sources, especially from Dr. Sul- 
zer’s monograph, as far as it has not become obsolete, adding 
to them such of my own observations as I thought sufficiently 
substantiated and interesting, and now venture to submit my 
article to the readers of the Magazine of Natural History. 

I shall begin with a general statement of the most promi¬ 
nent'features which render the epithet of curious ” applica¬ 
ble to the German marmot. 

1. Its peculiar outward form, in which that of several other 
rodents is blended. It has the truncated snout, cleft upper 
lip, and downcast tmder lip, of the hare; the shape of the 
trunk approaches to that of the rat, though it be fuller, whilst 
the hamster possesses the short tail of Oa^ Hypiidmis arvalis, 
Illig. As to the relative size of the head, it stands between 
the rat and the guinea-pig [Cavia Cobaya, Illig.) 

2. The colour of its hair, which presents the great peculi¬ 
arity of being black all over the belly, and of a much paler 

VoL. III.—^No. 34. N. s. 3 F 
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tint (greyish brown) on the upper part of the body, in the 
common variety. * 

3. The buccal pouches, which the German marmot has in 
common with but few animals, and which in it are compara¬ 
tively larger than in any other. 

4. Its subterranean habits, which besides present many cu¬ 
rious peculiarities. 

5. Its hybernation. And 

6. Its moral disposition, especially the courage in defend¬ 
ing itself, which it has in common with 4he badger; and its 
ferocity in devoming its congeners, which it has in common 
with the mole. 

Synonyms, —Both the zoologist, and the more general ama¬ 
teurs of knowledge, may, in many instances, feel interested 
in knowing the different names winch apply to the same ani¬ 
mal in different countries or writings. These synonyms often 
clearly indicate the localities where the creature is indigenous, 
and where it is not so. Such as German marmot, or marmotte 
de Strasbourg, wdll at once show, that our animal is origi¬ 
nally neither found in England, nor in France proper. In tibe 
latter countiy it was once even exhibited in a strolling mena- 
gery, under the curious name of un animal sauvage d’Alle- 
magne, nomme, ^Fruges consumere nati.’” The Gennan 
name ^ hamster ’ has found its way into the Scandinavian (as 
also into the Dutch) languages; and the great Linnaeus pro¬ 
cured his first specimens firom an illiterate herbalist, named 
Dietrich, residing at a little village called Ziegenhain, near 
Jena, whom Linnaeus took for a member of the university, 
when he wrote to him,—“ Mittas mihi, quseso, animal Ham¬ 
ster dictum.” As to the true vernacular names of the German 
marmot, we may distinguish two sets, viz., those which are 
an imitation of the yelling sound uttered by the animal when 
irritated; as Krictsch^ Germ.; Krziczieti, IftlT*-; Skrzeczeck^ 
Pol.; SsireceZ:,Boh.; Sc1nirksj^evh,\ Gringie^Hmi^r^ Sur- 
ka ? Tartar; the Latin name of Cricetus^ which Albertus 
Magnus appears to have first used, is perhaps derived fi'om 

^ This feature would stand quite isolated among all our indigenous quad¬ 
rupeds, hut for its existence in the badger, which coincidence, in my opin¬ 
ion, deserves the attention of the physiologist, as both these species are 
crepuscular, winter-sleepers, and live underground. The cause of this pe¬ 
culiar coloration in these two animals, may perhaps he traced to some ge¬ 
neral law of nature, the more so as the mole, which is strictly subterraneous, 
is altogether hlach, although the exclusion of light he, in general, a hin¬ 
drance to the development of pigments. Also in the German marmot, 
there is a great tendency to become black ail over the body, and the black 
variety is extremely common in some localities, whereas alhihoes have been 
met mtb only in a few instances. 
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«fI scream;—and sucli as have, or appear to have, a dif¬ 
ferent origin, as Arlan^ Tart; Bakuk^ Bashkir; Tsharligan^ 
Osljak; Chomak^ Karbush^ Russ. In Germany the animal 
has several names of that class, as Kornferkel^ com-farrow; 
Kornhanister^ com-storer; and is most commonly called 
Hamster. 

CRICETTJS^ Cuv. Gen. Char. —^Teetk muck like those of the rat; 
tail short, hairy; huccal ^pouches, as in some of the apes, widened into 
large hags, which serve for carrying home food. 

Cricetus frumeiitarim. 

Description. — Length of the largest male specimens from 
the tip of the nose to that of the tail, up to 15 inches Eng. of 
which the tail measures scarcely more than 2, the grown fe¬ 
male being smaller by about one fourth. Weighty up to If 
It). Shape. —Trunk rather broad than high,^ clumsy; head 
oval, nose truncated, upper lip cleft, under lip short and hang¬ 
ing down; incisor teeth partially exposed; eyes moderately 
large, as well as projecting and almost circular; ears large, 
rounded; feet rather short, formed more for digging than for 
running, with five toes, the thumb being very short in the 
fore feet, and furnished with an obtuse nail, whereas the other 
nails are long, hooked, and grooved below; five callosities in 
the sole of the fore feet, and six in that of the hind feet; tail 
short, tapering, and becoming rather bare towards the point. 
Colour. —Greyish brown (hare-coloured) above, and black 
beneath, with three large yellowish spots on each side occu¬ 
pying the flanks, the regions above the shoulders, and that 
behind the cheeks, the latter spot being continued towards 
and round the mouth. Cheeks, regions round the ears, and 
anus russet; feet white. There is a black variety, rather com¬ 
mon in several neighbourhoods,® with only the nose and feet 
white, and a mixed breed of the common and black variety is 
said to exist, and to be grey. Albinoes are very scarce, but 
have been occasionally met with. 

Senses. —The organ of visioji is moderately developed; the 
iris is dark brown, and it is difficult to distinguish it from the 
pupil, so that the whole visible portion of the eye-ball appears 
of a dark colour. As it is protected only by a few short bris- 

^ A ftesh-Mlled hamster, v?hen thrown at random on the ground, will lie 
on its hack or belly, whilst a rat will more commonly lie on one of its sides. 

2 The black variety was very scarce near Gotha about 1770, when a spe¬ 
cimen was exhibited at court as a great curiosity; whereas in the beginning 
of this century they were of rather common occurrence there. Among three 
dozen which I procured about eleven year's ago from the vicinity of the 
borough of Buttelstadt, five English miles from Weimar, there were four 
or five black ones. 
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ties, foming eye-brows, we must suppose that the animal digs 
with its eyes shut; whereas above ground it must keep them 
wide open, as they are the chief instruments for finding food 
in the dusk. The smell is very obtuse, as indicated by the 
truncated nose. The hearing is acute, as indicated by the 
large conchm^ and it is by the assistance of the ear that 
the hamster is chiefly warned of the approach of its ene¬ 
mies, when it will directly rise and sit in an erect posture, 
like the hare. The taste is probably the most developed 
of the senses, the tongue being very voluminous, and the ani¬ 
mal very fond of varying its food. The touch is rather nice, 
as the hamster will gmsp nuts &c. with its fore-paws, and 
open or eat them in the manner of the squirrel, though far 
less skilfiiHy. As to the common feeling^ it must be extreme¬ 
ly obtuse, as the hamster does not show the least pleasure in 
being caressed, and though it flies into a passion at the least 
touch, and screams when wounded, these are symptoms of ill 
temper and fury rather than of sensibility. 

Movemen ts. —The locomotion of the hamster is slow, parti¬ 
cularly if compared with that of animals of the same size and 
order, for instance, the rat. It is easily overtaken by man, 
even when making towards its burrow with all possible speed. 
When fighting, its movements are violent and heavy, often 
missing their object. They are most appropriate to its sub¬ 
terraneous habits, as digging, creeping, and climbing up and 
down perpendicular tubes. 

Anatomical peculiarities,—buccal pouches are two 
membranaceous sacs which have a wide communication with 
the cavity of the mouth, from whence they extend between 
the skin and the muscles, along the neck and the shoulders, 
in a somewTiat converging direction, so that the shut ends ^e 
nearer each other than the open ones in the buccal cavity.— 
These bladders are attached along their inner sides, by cel¬ 
lular fibres and membranes, to the muscles beneath, and by 
more delicate ones to the skin. Their posterior end is sur¬ 
rounded by flat muscular fibres, which unite to form a flat 
and rather strong muscle. These two muscles continue to 
converge, and are attached, close under the mnsculus quad-- 
raim^ to fascia of the latissimus dorsi. The membrane 
of these bladders is very thin and permeable to the air, where¬ 
fore they soon become shrivelled when blown out and tied 
by a ligature. Their outer surface is perfectly smooth, but 
the inner one is closely covered with longitudinal and paral¬ 
lel dotted lines, the dots being almost square, and constitut¬ 
ing mucous cells or glandules; wherefore the inside of the 
bidder is constantly wet and slippery, or it would easily he 
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tom by its contents, which often present rough or sharp sur¬ 
faces. Between their two attachments these bladders, when 
empty, extend like two loose narrow canals; but when foil, 
they are oval, 2|- inches long, and 1J broad, wherefore their 
periphery, where it is widest, measures about 5|- inches.— 
When these pouches are filled with food, or blown up by the 
animal, its head and neck look as broad again. I scarcely 
need say that these pouches present the convenient means of 
carrying home food; they contain about ounce of com 
each, or a corresponding quantity of green fodder. The ani¬ 
mal empties them by stroking them firom behind with its fore 
paws ; the muscle which has been mentioned perhaps facili- 
tate§ this operation by its contractions. The anatomical 
characters do not, however, show the possibility of these 
pouches being contracted in the manner of the urinary blad¬ 
der ; nor could anything like peristaltic motion be discovered 
in fresh-killed specimens, which were still convulsed. They 
may serve as a sort of craw or first stomach, as in almost 
every hamster that has been dissected, there were found in 
them a few grains in a state of maceration ; and 1 have also 
observed that the hamster fills its pouches with animal food, 
of wfoich he never lays in a store at home. However, the 
animal often eats the gi*ain just as it finds it, and therefore 
this use of the pouches is not absolute. The stamacJi is dou¬ 
ble ; the first or left one, into which the oBSophagtes opens, 
offering nothing peculiar in its form, except that the mouth 
of the oesophagus is situated at the right extremity of it, which 
is in the mesial line, whilst the whole of that stomach is situ¬ 
ated to the left of it. The valve of the cardia or oesophagus 
shuts so closely upwards, that the stomachs may be inflated 
from the pylorus^ and dried in that state, after tying the duo¬ 
denum^ without a ligature being put round the oesophagus ,— 
This is a sure proof of the hamster not being a ruminating 
animal, although his stomach is double. Near the cardia the 
first stomach opens to the right into the second, which is more 
rounded, reddish, smoother and more shining outside, and has 
thicker coats than the first; it is situated to the right of the 
mesial line, rather higher than the first, and is a little smaller. 
The two unite by the first being, as it were, inserted into the 
second, into which it sends two processes, and there is a ru¬ 
dimentary valve between them, which cannot, however, effec¬ 
tually prevent the regurgitation of the chyme, which is much 
more fluid in the first than in the second stomach. The jni- 
g<B are much more prominent in the first than in the second, 
which, on its right and upper side, communicates with the 
duodonum^ without the intervention of a valve. The intestme 

3f3 
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is thin and narrow*, presenting almost the same width through¬ 
out ; the inner coat is much fiirred, and the ccecum is very 
large in proportion, as when pulled out it is half as long as 
the animal, and its capacity twice that of the stomachs.— 
There is no galUhladder in the five-lohed liver, but the bile 
empties itself directly through the biliary canal, which is 
formed by the union of five branches; this structure appears 
to bear some relation to the irritable nature of the creature. 
The glands are in general very large and numerous. One, 
which is situated in the groove between the shoulders, is par¬ 
ticularly remarkable for its size and relations. It is often more 
than 1 inch long, ^ an inch broad, and 2 or 3 lines thick in 
the middle. The which comes from it penetrates^ be¬ 
tween the fifth and sixth ribs, on the right side of the spine, 
and opens into the vena impary which is ascending there, and 
which in the hamster, as in some of the Amphibia and Ru- 
minantiay is pairedy one branch being to the right and the 
other to the left of the spine, but the latter branch is much 
larger than the former. The artery of the said gland is com¬ 
paratively small, and the same may be said in general of the 
arteries in proportion to the veins. The weight of the brain 
is to that of the whole body about as 1 : 193; this organ is 
therefore very small. The cerebrum is about Aree times the 
weight of the cerebellum / its surface is smooth and without 
sinuosities, which bears a relation to the great stupidity and 
stubborn (disposition of the creature. The testes are eight or 
nine times as large, from May to August, as they are at other 
seasons; they are nearly the size of pigeons’ eggs when fully 
developed. The animal can draw them within the cavity of 
the abdomeny which provision is necessary, as they would 
otherwise be often exposed to dangerous pressure in their en¬ 
larged state. 

These are the most remarkable anatomical features which 
are peculiar to the German marmot: the dental system pre¬ 
sents nothing anomalous, there being 12 molar and 4 incisor 
teeth, as in the rat. I ought not, however, to pass over in 
silence two oblong spaces in the integuments, one on each 
side of the spine, and parallel with it. They are situated at 
a short distance in front of the thighs, and are not always di¬ 
rectly perceptible, as the common hair often closes over them. 
But if the hair be blown aside or divided with the fingers, 
two spots maybe observed, each about an inch in length and 

of an inch in breadth, slightly tapering towards their extre¬ 
mities, where the hair is much shorter than on the other parts 
of the body, and of a dusky brown colour, rather stiff, and 
lying close to the skin. In very young specimens, when the 
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hair is just beginning to appear, these bristly spots are dis¬ 
tinctly visible from their blackish colour, the hair being there 
in a more advanced state and of a stronger nature. These 
spots may also be perceived on the flesh-side of the skin, by 
the roots of their stiff hairs: at a later period the relation is 
inverted, the rest of the body becoming covered with denser 
and longer hairs, so as to make these spots appear paler on 
the flesh-side of the skin. The physiological cause of these 
spots it is difficult to point out, the skin being there of the 
same thickness and consistency, and not more firmly attached 
than anywhere else. As to their end. Dr. Sulzer, whose ex¬ 
cellent observations on the hamster were published in 1774, 
confessed that he could not imagine what it might be. Agri¬ 
cola was aware of their existence, but did not trouble himself 
about kno'vving their purpose, as he took them for the effect 
of an accidental cause. In treating on the hamster, he says, 
“ In terrae cavemis habitat angustis, et idcirco pellis, qua 
parte utrimque coxam tegit, a pilis est nuda.”—(De re metal- 
lica et animalia subterran. Basil, 1657, folio, p. 486). In 
my opinion, the end of these spots is very evident, as they 
appear destined to protect, by their bristly hair which lies 
close to the skin, the very portions of the latter which would 
be most exposed to being chafed in the burrows, on account 
of the proximity of the hip-bones, if left without some special 
defence. The furriers know these spots very well, and are 
obliged to cut them out and repair the fur, lest it should look 
unseemly. 

Habitat, Habits, ^c. —The hamster is met with in the 
whole tract of countries extending between tlie Rhine and 
the Ural mountains, and between the German sea and Baltic 
to the north, and the Danube to the south, wherever it finds 
its congenial soil. It is said also to exist in Siberia, but is 
nowhere more common than in Thuringia. Its proper soil is 
a deep alluvial mould, with a substratum of clay; districts 
where the ground is dry, strong, and stony, have nothing to 
fear &om the ravages of the hamster. In the former descrip¬ 
tion of land it is sometimes found even on the slope of low 
hills, but there it never multiplies to any extent. 

Daily course from the beginning of March io the middle 
or end of October, (the period of active life).—During the 
day the hamster sits in its burrow, rolled up like a ball, with 
the head bent under the chest; so at least we must conclude 
from the obser\^ation of specimens kept in captivity. About 
sunset the animal begins its first ramble, which lasts till about 
midnight, when it rests till an hour before sunrise, in order to 
take then a second ramble, which it continues until the glare 
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of morning drives it back into its dark habitation. It is only 
in dark and gloomy weather that the hamster is ever found 
above ground whilst the sun is fairly above the horizon.— 
During these rambles the movements of the animal are com¬ 
monly slow; its digitigrade walk is uncouth and creei)ing, 
almost like that of the hedge-hog, and its first object is to 
procure grain and other vegetable food, wherewith to fill its 
pouches. But as soon as it hears a noise, it raises itself up¬ 
on its hind legs, and stands plantigrade, hke a bear and if 
the object of its attention be some living prey, as a mouse, it 
quickens its pace into a gallop, or ventre-a-terre.” Whilst 
quietly walkmg about its occupations, it is sometimes heard 
to utter a succession of short growling sounds ; but when ir¬ 
ritated, even only by some noise, its voice is squeaking and 
shrill, and in the height of passion it is not unlike that of a 
pig when about to be killed. In collecting food, when the 
ibre-part of its pouches becomes filled, it strokes them back¬ 
wards with its paws, to make room for a new supply. It does 
not thrash the ears with its paws, as has been advanced, but 
picks them very dexterously with its teeth, whilst holding 
them between its fore paws. 'WTien the pouches of the ham¬ 
ster are full, the animal walks home, to add their contents to 
its store. When surprised on its way by an enemy, it emp¬ 
ties its pouches by quickly striking that region with its fore 
paws, whereby the com is projected to the distance of a few 
feet, whereupon it is ready to fight. When the pouches are 
full it cannot fight. 

Food. —^The hamster, like several of the rodents, is omni¬ 
vorous, but it is more so than any other. Its vegetable diet, 
during the summer, consists of green fodder of very (Afferent 
descriptions, Medicago sativa^ and other species of 

that genus, Hedysarum Onohrychw^ the different common 
species of Vida, Lathyrus, Convolvulus, Veronica, PotentiU 
la anserma, Papaver RJiceas and Argemone, Alsine media, 
salads, cabbages, &c.—these are also found in their burrows 
at that season. Roots or bulbs are never met with there, al¬ 
though the hamster will readily eat carrots, turnips, potatoes, 
&:c., as well as finit, in captivity. In autumn and winter the 
vegetable food of the hamster consists exclusively of seeds, 
as rye, wheat, oats, barley, peas, vetches, horse-beans, millet, 
&c. and these are stored up for hybernation. Notwithstand¬ 
ing this great variety of vegetable food with which nature and 

* In this posture the hamster will stand five minutes or longer, staring 
attofively, hut with a very stupid expression, at some object before him, 
for In^ance, the flame of a candle. One of the fore paws then generally 
hangs down lower than the other. 
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agriculture spread his table, the hamster is even more carni¬ 
vorous than herbivorous; that is to say, he prefers animal 
food whenever he can have it. His own species, rats, mice, 
small birds, lizards, May-bugs and other chafers, caterpillars 
&c., are gi'eedily devoured by him. In eating vertebrated 
animals he always begins with the head. When a sparrow 
or other small bird, whether alive or dead, is presented to the 
hamster, the first and evidently instinctive action of the lat¬ 
ter is to break the wings. I have kept several dozens of this 
animal in large rooms, providing them with a great variety of 
green fodder, seeds, and artifici^ dishes, yet every night the 
weakest of the company were devoured, and others so severely 
wounded that they had no chance of escape the next night. 
By this fondness for animal food the hamster in some degree 
makes amends for his depredations, for there is no useful ani¬ 
mal to which he is dangerous, not even to the partridge, as 
the same fields near Gotha in which the hamsters swarm, are 
well stocked with that bird. Besides, in captivity he eats, 
with great delight, all sorts of pastry, bread, butter, cheese, 
broth, &c., and is apt to become a great gourmmd. On the 
other hand, he is not at all addicted to drinking, nor particu¬ 
lar in the choice of it. He can live four weeks without wa¬ 
ter, and his health will not suffer; and in the fields, as his 
rambles do not extend far, he must often content himself for 
long periods with dew and the juices of succulent herbs. In 
this he is, no doubt, greatly assisted by being underground 
about twenty hours out of &e twenty-four, which must pre¬ 
vent perspiration in a great degree. 

Deposition ,—The celebrated Professor Blumenbach used 
to say in his lectures, when treating on the Mus decumawm^ 
Thank heaven, gentlemen, that species is not as big as an 
elephant; if it were so, the human race would have ceased to 
exist long ago.” The same might not be said, it is true, with 
an equal degree of probability about the hamster, as he is 
greatly deficient in that cunning and agility which would 
render the ferocity of the Mus decumamis so dangerous and 
destructive, if great physical power were superadded to its 
other qualities; yet in point of brutal ferocity the hamster 
surpasses even that rat. The latter is more sociable,^ more 
gregarious in its habits; it wiU not kill and devour its con¬ 
geners, though of an exceedingly sanguinary disposition, ex¬ 
cept when hard pressed by hunger; whilst the hamster never 
falls in with another individual of its own species, without 
trying to make it its prey, the weaker, if not killed, generally 
making its escape more or less severely wounded. Even the 
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tiro sexes live together and in peace only during the few days 
of each breeding season.^ With this single exception the 
hamster may be said to be constantly at war with every liv¬ 
ing creature or moving object which happens to come near 
him. It will jump with equal fiiry at a waggon-wheel or at 
a horse traveling along a road which a hamster is about to 
cross in the same place, and a young hamster will sometimes 
do so as well as an old one. Horses have now and then been 
frightened by the screams and bites of this little animal in the 
dusk of the evening, so as to run away. From men or dogs 
the animal will commonly, though not always, try to escape; 
it then takes the nearest course to its burrow, from which it 
is seldom at a great distance. When its pouches are full, it 
always takes to its heels at first, and if its burrow be only at 
the distance of twenty or thirty yards, it tries to regain it 
with its cargo, but never fails to pop its head out of the hole, 
screaming fiuriously in defiance. If the burrow be farther off, 
it tries to get a little a-head of its pursuer, in order to have 
time to empty its pouches; whereupon it rises upon its hind 
legs and faces its enemy, blowing (whereby the pouches be¬ 
come distended), squeaking, screaming, and jumping against 
the intruder to the height of from one to two feet. T^en the 
enemy retreats a little, the hamster hops after him like a frog. 
At such times the animal is quite beside itself with fury, car¬ 
ing for no wounds, and fighting till death. * Old hamsters do 
not usually retreat before man, when sitting before their bur¬ 
rows with their pouches empty; I have myself killed several 
under such circumstances. 

Some breeds of dogs, as pointers and large terriers, soon 
acquire a knack of killing hamsters at one bite, by catching 
them by the middle of the chest; but when the animals are 
better matched, the combat is protracted, and the hamster 
often succeeds in gaming its burrow, after repeatedly beating 
back the dog. This obstinacy in fighting, in spite of aU 
wounds not absolutely mortal, makes the hamster gain the 
victory over the rat. A combat between old individuals of 
the two species, lasts very long, but ends with the death of 
the rat. In short, as far as my own experience goes, I must 
believe the hamster to be the most courageous animal. Un¬ 
fortunately there is no other commendable featoe in his dis- 


' For further proofs of the ferocious and recMess disposition of the ham¬ 
ster^ see also below, under the head of Propagation, 

^ The Utes of the hamster penetrate to the depth of half an inch, but are 
parfrcularly dangerous, even when the animal is furious. 
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position; he is perfectly untameable, and cannot be broken 
by any sort of education. ^ 

( To he continuecL) 


Art. II. —Illustrations of the Geology of the South. East of Dorset-^ 
shire. By The Rev. W. B. Clarke, A.M,, F.G.S. 

( Continued from page 238. J 

From this examination of the composition of the coast line, 
we have now to advert to the phenomena presented by it, in 
connection with the underlying chalk. And I have, first, to 
remark, that if my attempt to explain the singular conforma¬ 
tion of the cuived and vertical chalk beds at Ballard Head 
(see Mag. Nat. Hist. Sept. 1837) needed any fiirther elucida¬ 
tion, we have the firllest evidence of the vertical up-cast of 
the whole of the chalk between the Ballard Head fault and 
Old Harry Point, not only in the derangements on the Stud- 
land side, and in the perpendiculai* rents or fissures through 
the nearly horizontal chalk beds, but in the inclination of the 
plastic clay beds at the Red Rock cliff*. For there is no 
means of explaining that inclination, but the supposition of 
the chalk having been bodily up-heaved, and lifting with it 
the plastic clay beds, which became, in consequence, tilted 
up at the point of contact and for some little distance, and 
broken into portions by the giving way of the soft strata at 
those parts now occupied by the ravines which lead from the 
sea to the village of Studland. It is also clear, that if such 
were the case at a distance from the chalk, the beds would, 
beyond the last point of firacture, retain their original hori- 
zontality, which is the case farther off from Studland. This 
wdU appear very plainly, if we see by the map that the plas¬ 
tic clay abuts upon the chalk on the north side of Ballard 
Down, far away from the vertical chalky: and, therefore, no¬ 
thing but an elevation of the chalk en mmse^ or a depression 
beyond Studland, subjecting the northern end of the inclined 
beds to a down-cast motion (for which there is no evidence 
in the vicinity), can have produced the phenomena presented 
by the Red ]^ck and adjacent cliffs. 

In order to explain this more fully, it must be mentioned 
that the Studland rock is, in some degree, a separate portion 
of the plastic clay. Seen ftom a distant elevation, such as 
the hills on the north side of Poole Harbour, Studland ap¬ 
pears to be a small table-land lying on the edges of the east 
and north slopes of the chalk, and separated from the moun- 


1 Mr. Lens quotes an instance of an albino wbicb became very tame. 
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tainous declivities of Stiidland Heath by a valley. Now such 
is actually the case^ for between the chalk and Studland there 
is a deep diluvial excavation, which, in short, is continued 
all along under the chalk, thereby insulating all Studland 
Heath and Studland itself by dry straits, one of which now 
affords a bed for a winter stream that finds its way through 
one of the cracks in the cliffs into the sea. This fact would, 
I know, be used differently by some geologists, who contend 
that running water scoops out its own channels, even in the 
hardest rocks, and, therefore, say they, sand but lightly ag¬ 
glomerated must give way. Thus, the chines along the shore 
of Poole Bay, are by Mr. Lyell said to be the result of the 
streams that flow through them to the sea. If so, of course, 
the Studland ^ cracks ’ or chines have no right to be deemed 
worth notice. But how stands the case ? A violent and pow¬ 
erful toiTent, beaiing with it gravel and firagments of angular 
rock, tosses these extraneous matters about in the hollows of 
its bed, and they, acting like a mechanical machine, bear 
away the moistened bed, till they cause that bed to descend 
deeper and deeper in the solid rock below ; —and, therefore^ 
it is said, a sluggish stream must, of necessity, bore away in 
sand with less trouble and more effect! 

Now, I am not imaware that there may be cases found, 
where the torrent has assisted in eating out a deeper channel 
to a certain limited extent ^—^but 1 am not satisfied with the 
assertion that this extent may be unlimited. The river Si- 
oule in France is quoted as an example. That river now runs 
at a level through nearly vertical walls of basalt and gneiss, 
much below what it formerly did; and this is shown by a 
ledge of gravel much above its present bed. This gravel-de¬ 
posit marks a period, it is assumed, when the river had only 
eaten down so deep in the solid rock. It is said, that the 
Sioule has cut through more than 100 feet of compact basalt, 
and at least 50 feet of gneiss. * 

But if the theory of these stone-eating waters be true, there 
ought never to have been any gravel above, left on any ledge, 
or else there ought to be a slope of gravel all the way down. 
The river has descended certainly, but it must have suspend- 

^ See Messrs. Lyell and Murchison ‘ On the excavation of valleys, as il¬ 
lustrated hy the volcanic rods of Central France; ’ G. P. i. 39, and Edin. 
Phn. Journal: also Prof. Sedgwick’s Address to the Geol. Society, Feb. 
19,1830, for facts and comments. After giving a luminous account of the 
different modes of excavation, the latter distinguished author and observer 
spni^iip with an allusion to the Auvergne rivers. These are great authori- 
ti^ it may be pr^umptuous to dispute their judgment,—but geologi- 
fsal often lead to geological truth. 
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ed its consumption of rock in order to have left its old bed to 
accumulate,—and then eaten away most furiously to have got 
so low without any trouble or traces of its progress. Sup¬ 
pose, however, we assume the case of the Sioule to be the 
counterpart of the examples presented by raised beaches,— 
or what, perhaps, is nearer the fact, that after its old channel 
was blocked up by a lava-flood, as was the case^ a conveni¬ 
ent operation of volcanic forces suddenly bmrst open this bar¬ 
rier, and split the rock vertically downward, and tlie whole 
mystery is solved. And if any person will carefully consider 
the thousands of examples that are scattered over the surface 
of England,—^nay, if he will confine himself to known and 
familiar cases, those of the chalk range, which is everywhere 
firactoed to give way to rivers that had no other outlet,—or 
those of Herefordshire, which pass through similar openings 
in the old red sandstone,—^it will be found that rocks of every 
formation exhibit one and the same phenomenon respecting 
rivers and streams, and that these occupy beds made for them 
by disruptions of the strata, and not beds which they have 
made for themselves by their own action. And why should 
these sandy chines be an exception ? 

It is urged that the sand is fall of springs, and that, near 
Bourne Mouth, under the signal-staff, the cliffs do visibly 
foxmder through the continual action of land-springs. No 
doubt such is the case; but where is the parallel between this 
foundering of a whole smface of cliff, and the regular gradual 
hollowing out of one deep and deepening channel ? More¬ 
over, it can be shown (and will be) that these chines are 
nothing but diluvial furrows^ which gave direction to the di¬ 
luvial waters, because they were suddenly formed^ and which 
now afford a similar passage to the springs that are seen to 
well out, not at the level of the top of the sides of the valleys, 
but at some distance vertically below that level,—the valleys 
being excavated above and beyond their origin. Such also 
is the case at Studland. The puny streams that occupy an 
inch or two in depth of the ravines through which they flow, 
rise a considerable way vertically above the height of the 
walls of the ravines, and before they reach the ravines have 
not excavated the sand over which they run, but follow the 
natural declivity of the ground. It may, finally, be said,— 
look at Niagara!—(sic parvis componere magna)—see how it 
has eaten its way backward towards Lake Erie! The rea¬ 
son of this retrograde reform—^this ^ advancing of three steps 
backwards'^ —^is obvious. The soft marl is destroyed, and, 
therefore, the limestone interstratified with it is destroyed;—: 
but has Niagara, since the day it left its old fall at Queens- 
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town, eaten a deeper and deeper bed vertically down by its 
own mighty powers ? If it has not accomplished such a pur¬ 
pose, what is to be said of the solvent powers of our English 
rivers, that have, without any display or any thunder, chisel¬ 
led out such enormous gorges and ravines, many hundred feet 
deep, through solid masses of the very hardest quartzose rock, 
as is the case in the border district of England and Wales 
with those diminutive rivers the Teme, the Onny, and the 
Wye, where they break through the escarpments presented 
to them ? Those rivers I quote purposely, because it can be 
shown that where they so break through, there are great dis¬ 
locations of the strata from causes which are not at all doubt¬ 
ful, but clearly volcanic in their origin,—and the channels of 
the rivers themselves occupy cracks trans^verse to the direc¬ 
tion of the rocks they traverse. And if we compare the two 
examples—^making allowance, of course, for the great differ¬ 
ence in every item between &e condition of the old red sand¬ 
stone and plastic clay districts, we shall see that on a small 
scale, the same phenomena were acted over again in the ter¬ 
tiary epoch which did such great things at the period when 
the older secondary and transition rocks were ruptured. 

That these cracks at Studland are regular fissures, and not 
accidental channels for rain water, is shown by following 
them to their source, and measuring their direction. That 
for instance which is marked 6 in fig. 56, opens upon the 
shore in continuation of the passage through the lofty plastic 
clay hills behind, and the opening flirough Sie chalk at Three- 
forked Down, by which the road is traversed from Swanage 
to Studland, and its direction ranges from S.W. by W. and 
N-E. by E. Just under the signal-house, where the cliff is 
from 16 to 20 feet high, the hard beds of sand stone are split 
vertically down, leaving a space of about three feet between 



the walls; on the south side the beds dipping to the N.E. at 
about ^4*^, exactly agreeing with the dip at the Red Rock, 
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of which they are a prolongation. The right side of this 
crack forms the left of an insulated mass, filling up the mid¬ 
dle of the ravine, on the right of which the beds are horizon¬ 
tal (fig. 63). 

The farther end of the ravine closes abruptly, hut the view 
beyond it is given in fig. 64. 



Continuing the examination of the surface along this table¬ 
land, we discover that a declination of the level takes place 
from the head of this ravine to the head of that on the south 
side of the Red Rock, which passes under a cliff of yellow 
and red sand, extending from under the church-yard, and 
capped by a bed of whitish sandy clay (used for walls of 
buildings), which is naturally split into quadrilateral frag¬ 
ments ; the dip of these beds being fi'om the southern chalk 
of Ballard Dovra. So that Studland may be considered as a 
square mass of country, leaning upon the chalk on the south¬ 
ern and eastern sides, and dipping from it in those directions, 
as it would naturally do upon the supposition of its having 
been deposited upon the slopes of the chalk, and afterwards 
subjected to the forces of elevation by which the chalk has 
been deranged. 

That this must be the exact state of the case is confirmed 
by the condition of the country intervening between Studland 
and the chalk ridge of Ballard Down. The plastic clay be¬ 
hind Studland ranges, in Studland Heath, to a level nearly as 
high as the summit of Ballard Down itself, but it has been 
subjected to violent denudating agents, and a deep valley, 



488 GEOLOGY OF THE SOUTH EAST OF DORSETSHIRE. 

rising in the centre, but trough like on each side, marks the 
space between the two formations. 

The appearance of this district from the coast is shown in 
fig. 65, and the transverse section across the diluvial hollow 
is given in fig. 66. It is premature to allude to the connec- 

BaHard Domu Three-forked Down, Nine Barrow Down. Studlaad Heat3i. 



Valley between the Chalk and Plastic Clay,-—between Studland and Ballard Down. 

1, Chalk. 2, Plastic clay. 

tion between the diluvial and the uplifting forces, but it may 
be here safely mentioned, that the very aspect of the district 
about Studland, from the summit of Ballard Down, and from 
various stations in the ascent thither, demonstrably convince 
the observer, that though violent denuding forces have exca¬ 
vated the deep valleys and hollows between the chalk and the 
sea^ these valleys and hollows, whether longitudinal or trans¬ 
verse, owe their primary development to preceding causes, 
that uplifted, split, and convulsed the lower beds of chalk, 
and the superimposed tertiary deposits that now only exist in 
part. 

And since we have seen in this investigation, that the lines 
of direction in these dislocations coincide with the longitu¬ 
dinal and transverse directions of the chalk elevation—and 
these again with those of the sub-cretaceous foimations, it 
follows, that the derangements in the plastic clay of Studland 
owe their existence to the very same phenomena as have, in 
the same linear directions, produced such striking alterations 
in the arrangement of the country beyond the area of the 
chalk-field. 

Subsequent investigations will more fiiUy explain the ex-r 
tent of these derangements, hut sufi&cient has now been said 
to illustrate the phenomena of the plastic clay, at its junc¬ 
tion with the chalk at Studland Bay;—all of which are, evi- 
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dently^ the result of elevating forces^ that in this district have 
left proofs too palpable to be denied, 

Presteigne^ Radnorshire. 


Art. ni. —On Hymenotes, a Genus of exotic Orthopterous Insects. 

By J. O. Westwood, Esq., F.L.S. &c. 

The philosophical principle that Nature, ever ready in re¬ 
sources, arrives at the same result in various methods, is 
nowhere so capable of demonstration as in the insect tribes, 
where, owing to their immense numbers, far exceeding in fact 
the number of all the rest of the species of the animal Mng- 
dom taken together, it must necessarily happen, ftom the 
necessarily great modification of form exhibited amongst so 
many animals, that the great functions of existence must be 
carried on in Afferent ways. 

The preservation of the creature, one of the great primary 
objects of all its energies, as well as of its organic structure 
(necessary for the display of such energies), is not only ef¬ 
fected by active operations, but also by those passive means 
of resistance afforded by the peculiar structure and shape ei¬ 
ther of the body or of its different parts. It would carry me 
into too wide a field to give examples in support of this prin¬ 
ciple, which must be strongly perceived by all who take more 
than a superficial view of the workings and works of the cre¬ 
ation. The particular gi-oup of insects which is the subject 
of this paper, exhibits an interesting instance of it which it 
will be worth while to notice, proving as it does that where 
one organ, having a particular function necessary for exist¬ 
ence, is either atrophied or diminished in extent, another or¬ 
gan takes up such function, and thus supplies its place, while 
at the same time it retains its normal, or as we may say origi¬ 
nal function. Ordinarily speaking the back of insects is not 
generally of a solid texture; where solidity is given to it the 
wings are more particularly membranous \ where it is less so¬ 
lid the wings, or more strictly speaking, one pair, become 
thickened, so as to defend the real wings, which from their 
large size require to be packed up, (of which the common 
earwig forms a beautiful example), as well as the back of the 
abdomen. Such is especially the case in beetles, where the 
wing-covers attain their strongest consistence, and serve unit¬ 
edly to form a powerful shield or case, whence the very name 
of die order, Coleopteru^ or wings in a case. In other instant- 

VoL. III.— ^No. 34. N. s. 3 G 
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ces we find this shield consisting of a single piece 5 being then 
named the sciitellum^ and which in some tribes of Uemiptera 
becomes so large as entirely to cover the back of the abdo¬ 
men, wings, and wing-covers. Such is the case in a singular 
degree in the genus Copiosomay the peculiar stnicture of 
which I have described in this Magazine (vol. ii. n. s. p. 26). 
Such is also the case in other portions of the family of Cimi- 
cid<B thence named Scutellerid<By and in some singular Hy- 
menopterous insects forming the genus Thoracanthay in one 
of which [Thor. Lai7*eilleiy Guerin) this scutellum exhibits 
all the appearance of two elytra soldered together. In other 
tribes, again, we find this shield composed of a piece still 
nearer to the head, namely the dorsum of the prothoi'ax^ 
which is immensely developed backwards, covering not only 
the back of the dbdomeuy but also the whole of the mesotho- 
rax and its scutelhmiy metaihoraXy and wings. This struc¬ 
ture is of much rarer occurrence than either of the former, 
occurring in various species of Linnaean CicadcSy where the 
armature of this part is most anomalous, and in a few genera 
of Orthopterous insects, including that which is the subject 
of this paper: this peculiarity, in conjunction with the salta- 
torial powers of the insects, their musical talents and herbi- 
\'orous habits, evidently prove that the order Homoptera of 
Latreille (to which the Cicadce belong) is the true analogue 
of the order Orthoptera to which these insects are to be re¬ 
ferred. ' ^ 

Linnaeus, in the earlier editions of the ^ Systema Naturae,’ 
proposed a division in the genus Cicada which he named 
Fcliacemy with the character thorace compresso-membrana- 
ceo; ” the insects belonging to this division are truly Homop- 
terous, and now constitute tiie genus Memhracis of Fabricius, 
The dormm of the prothorax is of immense size, compressed, 
not thicker than writing paper, and elevated over the entire 
body, extending in fact considerably in firont of the head. 

Felton described two remarkable insects in the Philosophi¬ 
cal Transactions for 1764 (vol. liv. p. 55, published in 1765), 
in a paper entitled ^^4n Account of a singular species of Wasp 
and Locusty'^ which he had met with in Jamaica. The fol¬ 
lowing is his description of the locust” 

‘‘Rhombea Cicada^ thorace compresso, membranaceo, foliaceo, sub- 
ihombeo, postice latiore. 

“ The thorax is like a leaf that is raised perpendicularly from the body, 
and is three times as broad as the body, but the same length. This leaf is 
very near of a rhomboid figure, a little broader or rather higher over the 
bach, it is membranaceous, probably brownish; (when alive half pellucid, 
with two s^ts that are more pellucid or transparent; the larger one is very 
near ,the middle, but the smaUer lower). The margins are waved, especial- 
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ly towards tlie hind angle; over the fore part of the body the leaf is double. 
The abdoinen is a little longer projected backwards than the leaf of tlie thorax. 

“ The insect had not yet got its eoleoptera and wings. 

“ The hind thighs that are thicker have on the upper side an additional 
narrow membrane added to them. 

“The head and maxillae [mandibles] are very like those of the gryllus’s; 
but there is such an affinity between this and the Cicada foliata^ Linn. Syst. 
Nat. 435, 6, that I should think it the same species if the thorax of this 
was not broader behind towards the end. 

“ The antennce are broke off, else from their length, one might learn to 
what genus the tribe Linnaeus calls Cicadce foliaeece (Syst. Nat. p. 435) 
should he referred, for I am in doubt whether Linnasus ever has seen per¬ 
fect specimens of them.” 

The figure which accompanied this description (pi. 6. fig. 
sinist.) I have copied in my fig. 67, 1; from which, in con¬ 
junction with Felton’s description of the hind legs and man¬ 
dibles, it will be perceived that the insect is in fact a locust, 
or at least that it belongs to the saltatorial Ortlioptera. Lin¬ 
naeus however, in the last edition of the ^ Systerna Naturae,’ 
introduced Felton’s insect amongst his Cicadce foliacerB^ un¬ 
der the name of Cicada rhombea^ erroneously referring to 
Backer instead of Felton, and evidently either considering 
that the English author had inaccurately described and figur¬ 
ed bis insect, which ought to have been represented with the 
structure of Mejnhracis, or overlooking the manifest differ¬ 
ences between the true Homopterous Cicadce foliacece and 
Felton’s Orthopterous insect, thus confounding a very strong 
relation of analogy for one of aflinity. 

In the Banksian collection in the possession of the Linne- 
an Society, named by Fabricius, is contained an insect nearly 
agreeing with that of Felton, placed at the head of the time 
MeynhraceSy and named Membracis rho7nbea^ with the local¬ 
ity “ Jamaica. Poore.” This insect I have represented at 2 
in fig. 67, together with its appearance as seen from above, 2 
a, and the part which remains of its mutilated antennce at 2 b. 
It is evidently not the specimen described by Felton, because 
that was given to the Boyal Society, the collections of which 
Society, as I learn, were subsequently transferred to the Brit¬ 
ish Museum, and Felton’s insect is most likely destroyed.— 
Moreover, the Banksian specimen has part of its antennce 
remaining, whilst Felton describes his insect as having the 
antennce broken off. I am particular in making these obser¬ 
vations, in order that the specific identity of the Banksian 
specimen with Felton’s may be proved, especially as both are 
from the same island in the West Indies, and the general out¬ 
line of the thoracic shield is very similar in both. The foli- 
aceous structure of the thighs notched like edges of a leaf, in 
the Banksian specimen, seems to indicate a different species, 
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I, SyTaanotes r^umheeu 2, Menibroicis rhonibea. 2 same seen from aTjove. 2 &, re¬ 
mains of eo^enzut. 3, Hymenotes triangtdaris. 3 a, basal joints of antenna^ 3 2^ 

aj^or tarsus. 3 c, posterior tarsus. i, Myrnefioies SagraL 5, Symmotes 
t. liCTxi seen sideways, 5 h, magnified. 5 c,- posterior tarsus, 

o, BhyuocMflreuk unicotor. 6 a, liead seen m firont. 6 b, antenna, 6 c, anterior tarsus. 
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especially as Felton describes bis insect as having an addi¬ 
tional narrow menabrane on the upper side of the hind thighs, 
without noticing that it is notched, or representing any such 
character. The antennm of the Banhsian specimen are very 
slender, and although there are only nine joints remaining, 
they extend considerably beyond the front of the thoracic 
shield, the two basal joints being very short and thichened. 

Having discovered amongst the insects collected at Manil¬ 
la by Mr. Cuming, an insect closely allied to the preceding, 
I communicated a description of the two species to the Zoo¬ 
logical Society, on the 14th November, 1837, and which was 
published in the Proceedings of the Society of that date. — 
The following are the characters of the genus which I pro¬ 
posed for their reception. 

“ Hymenotes. Genus novum e familia Locustidarum, Tetrici affine.— 
Corpus valde compressum. Caput mediocre obliquum. Antenn(E breves 
gracillim© filiformes, articulo Imo crasso, rotundato, 2ndo multo minori, 
reliquis longitudine sensim crescentibus. Prothorax maximus, foliaceus val- 
d^ compressus,folium aridum exacte referens, supra et ante caput angulariter 
porrectus, valde elevatus et postice supra abdomen protensus; parte posti- 
ca subtus, pro receptione alarum et abdominis, canaliculata, prosternum in 
collare pro receptione oris formatum. Pedes inter se basi longe distantes, 
femoribus praesertim posticis foliaceis, tarsis posticis 3-articulatis,” articulo 
Imo subtus sub-biarticulato, articulo 2ndo minutissimo; quatuor anticis 
sub-biarticulatis, articulo Imo subtus sub-biarticulato. Ungues longi sub¬ 
tus dente minuto armati. Pulvilli nulli. 

Species 1.— Hymenotes rhombea. Rhombea cicada, Felton in Phil. Trans. 
1764, p. 55, pi. 6. Cicada rhombea, Linn. Syst. Nat. 2, 704. 3femhra^ 
CIS rhombea, Fabr. Ento. Syst 4, 8, 2. Syst. Rh. 7.—^Alata. Habitat 
Jamaica. (Fig. 67,1). 

Species 1*, (an distincta). Insectum inMusaeo Banbsiano (^lus. Soc. Lin.) 
supra delineatum. Habitat Jamaica. (Fig. 67,2). 

Species 2.— Hymenotes Z~anyularis. Hym. fusca, prothorace sub-lrian- 
gulari, margine, e fronte ad medium integro et curvato, dein ad apicem 
obliquo, serrato, femoribus anticis vix foliaceis, posticis latioribus, supra 
irregulariter inoisis. 

Corp. long. lin. 6^. Long, prothoracis lin. 8. Habitat Manilla, D. 
Cuming, (Fig. 67, 3; 3 a, basal joints of antennce; 3 b, anterior tarsus; 
3 c, posterior iarstis). 

Subsequently M. Serville, unacquainted with my memoir 
above referred to, published the description of another spe¬ 
cies of the same genus, for which he proposed the admirable 
(but synonymical) name of Choriphylbmi (dancing leaf) in 
his volume upon the Ortlioptera in the ^ Suites a Buflfon.’— 
The following are its specific characters. 

Species 3.— Hymenotes Sagrai. Long. Slices, mesure de Porigine dela 
membrane a son extremite. II est entievement d’un gris terreux, la 
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inem’brane qui recouvi’e le corps s’eleve an dessus du thorax, d’environ 
quatre lignes; chaque face laterale presente de six a sept nervures trans- 
versales saillantes, assez egalement espacees: cette membrane est d’un 
brun feuille-morte, transparente dans son premier tiers, opaque ensuite, 
son bord superieur est presque arrondi, sinueux dans quelques endroits; 
la partie qui deborde la tete, finit en pointeet forme une sorte de grande 
crochet, la partie posterieure de la membrane depassant Pabdomen est 
ti'onquee droit et carrement, a son extremite. Antennes et pattes de la 
couleur du corps; cuisses posterieures fortes, elargies; carenes superieures 
des deux demieres jambes munies de fines epines. Je n’ai pas pu dis- 
tinguer le sexe. 

Un indiridu unique communique par M. De la Sagra, qui Pa rappor- 
te de Pile de Cuha. 

Syn.— Choriphyllum Sagra% Serville, Hist. Nat. Ins. Orthopt. p. 755, 
pi. 8, fig. 5. (Fig. 67, 4; copied from Serville). 

Another species from Africa has also recently been present¬ 
ed to the British Museum by the Rev. D. F. Morgan, of which 
the following are the characters. 

Species A.^-Hyrrienotes platycorys, Hym, fusca, granulosa, pronoto supra 
in folium maximum integrum rotundatum elevato, angiilo postico inciso, 
femoribus foliaceis posticis margine supero, (nisi ad apicem) integro. 

Corp. long. lin. 6^. Habitat in Africa occidental! (Sieira Leone).— 
D. Morgan. (Fig. 67, 5). 

The colour, in one specimen, is entirely of a dark rusty 
brown, with the tips of the thighs darker; but in the other, 
the elevated leaf of the pronotum is varied with paler colour, 
as in my figure. The head is elevated into an irregular tooth- ‘ 
ed ridge between the eyes, the centre being impressed, (fig. 
67, 5 a, the head seen sideways). The pronohtm is elevated 
into a nearly semicircular leaf, produced into a deflexed point 
before the head, and extending considerably beyond the ex¬ 
tremity of the body behind; it is very finely granulose, and 
with slight irregular veins; its edge at the posterior part is 
finely serrated, and the posterior angle is notched: its lower 
division is composed of two leaves, which slightly open for 
the reception of the back, but.in its upper portion these two 
leaves are soldered together into one plate. The antemim 
(fig. 67, 5 V) are short and 14-jointed, very slender, except 
the two basal jomts, which are tWckened, and the two or three 
terminal joints, which form a very slight club: they are con¬ 
siderably shorter than in Hym. rhomhea. The prosternum is 
produced like a cravat over the hinder part of the mouth.— 
The four anterior femora are dilated and scalloped on the 
lower edge, two posterior are much thicker, serrated on 
the under side with several larger blunt teeth; they are entire 
on the upper side, except near the tip, where they axe irregu¬ 
larly spinose: the four anterior iihm are dilated at the base; 
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the posterior tarsi are S-jointed, the basal joint hanng, on 
the under side, the appearance of being composed of three 
joints, (fig. 67, 5 c). 

The Rev. F. W. Hope has communicated to me a singular 
Indian species belonging to the family Locustid(B^ having the 
pronot um elevated into a large and compressed le^, but which 
belongs to the section containing the locust, the tarsi having 
a large pulvillns between the ungues^ but the prosternum 
has no point. It is very nearly allied to the Indian species 
described by ServiUe under the name of Chorotypus fanes- 
trains^ but differs in several particulars. It may be thus 
characterized. 

Phyllochoreia. Corpus valde compressum. Facies (Qg. 67, 6 a) plana 
verticalis, parte infera latiori, lateribus angulatis, supra oculos rotundato- 
elevata. Oculi magni laterales. AntenncB (fig. 67, 6 b) breves gracillim® 
14-articulat8e, articulis discretis, 2 basalibus crassis, terminalibus paullo 
crassioribus. Prothorax in folium compressissimum ultra dimidium abdo¬ 
minis extensum elevatus, antice supra caput truncatus, postice acutus et ex 
apice ad basin pedum intennediorum obliqu^ truncatus. Alee ultra api- 
cem pronoti extensas. Prostemum inerme. Pedes 4 antici simplices, tar- 
sis 3-articulatis, articulo Imo subtus sub-triarticulato; pulvillo magno inter 
ungues, (fig. 67, 6 <?). Pedes 2 postici detereti. 

Species 1 .—Phyllochoreia unicolor, Tota pallid^ luteo-fusca, pronoto 
brunnescenti, linea tenuissima nigra utrinqu^ inter oculos et mandibu- 
las ducta. 

Corp. long. lin. 13. Habitat in India orientali. D. Wbitbill. In 
Musaso B. Hope. (Fig, 67, 6). 

In addition to the preceduig insects there are several others 
belonging to the family of the locusts {Locustidee^ Leach, 
Acridly Latr.) which have the pronotum elevated into leaf¬ 
like appendages over the back, but in none is this structure 
so conspicuous as in those figured above. Such are the ge¬ 
nera Monachidium of Sei-ville, so named from the cowl-like 
appearance of this appendage, and composed of Brasilian 
species; Teratodes of Biull6, formed for the reception of the 
Indian Grylhis mofiticoUis of Gray, figured in the English 
translation of the ^Animal Kingdom,’ pi. 64, (but previously 
described by Thunberg under another name), and to which 
Ser\^ille also unites the Gryllus scutatus of Stoll; and Berico- 
rys of ServiUe, the type of which is an Egyptian species.— 
In the neighbouring family GryllidcB^ (including the grass¬ 
hoppers with long antenna), the genus Hyperhomalaho^ the 
hind part of the pronotum extended backwards entirely over 
the wings and body, but depressed, with a longitudinal su¬ 
ture, exactly like a pair of elytra. 
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Art. IV .—A Notice of soine undescrihed Organic Remains which 

hme recently been discovered in the London Clay Formation, By 

Nathaniel Thomas Wetherell, Esq., F.G.S., M.R.C.S., &c. 

The fossil bodies represented in plates viii. and ix. of the 
Supplementary Illustrations, were found between Euston 
Square and I^lbum, in the excavations for the London and 
Birmingham Bail-road. They occurred at depths varying 
from twelve to forty feet; London clay being exposed at 
this place vdthin a few feet of the vegetable mould. When 
I first examined these fossils, they appeared so very different 
from any I had previously seen, that I determined to lose no 
time in obtaining as good a series of them as possible. There 
exists among several of my geological fiiends a difference of 
opinion as to their real nature; some having regarded them 
as SpongiteSf while others have supposed them to be of ve¬ 
getable origin. For my own part I am quite doubtjEiil to what 
class they belong, and therefore prefer leaving the question 
open to further investigation, before proposing any generic 
name. The two copper plates which accompany this notice 
have been engraved by Mr. J. De C. Sowerby, and I cannot 
help observing that he has delineated the figures very accu¬ 
rately. I will now proceed to give some account of a few of 
the specimens, but I must first state that I employ botanical 
terms, with the view of making my descriptions more clearly 
understood. 

One of the specimens (plate ix. fig. 1) is leaf-shaped, flat¬ 
tened, and curved to one side ; width four inches and three 
quarters, length uncertain, owing to the upper part having 
been broken off; thickness half an inch. The whole of the 
anterior and posterior surfaces is studded with a profusion of 
small bodies, for the most part of an oval form, and a few of 
them have a furrow down the middle. In one part these bo¬ 
dies are nearly cylindrical, and so regularly placed in relation 
to each other, that they appear like the lateral arms of a Pent- 
acrinite. 

Fig. 1 a ,—Oviform bodies magnified, some of them show¬ 
ing the longitudinal furrow. 

Fig. 2 .—k fine portion of a large stem dividing into four 
branches, arising from which may be distinctly seen several 
smaller ones, diverging in different directions. Like fig. 1 
this specimen is covered with the small oviform bodies. 

Fig. 3 is also a fragment of a stem, with the bases of two 
branches, the upper one of the size of a goose quill, the low¬ 
er one much smaller. Besides having the same kind of ovi- 
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form bodies on its surface, as are noticed in the descriptions 
of the two preceding figures, several raised and slightly curved 
lines pass perpendicularly along the stem and divide at inter¬ 
vals, giving a scabrous appearance to that portion of the sur¬ 
face where they occur. 

Fig. 4 is a round stem, two inches long and nearly half an 
inch in diameter. On this specimen are seen the rudiments 
of several branches, and in some parts fiiiTows or depressions, 
along which the branches appear to have passed after being 
given off. 

Plate viii. fig. 1.—This extraordinary and beautiful firag- 
ment is in a fine state of preservation. It is quadrangular, 
nearly straight, and embossed with a number of anastomos¬ 
ing branches, curiously built up of small oviform bodies.-— 
How much farther this fossil extended it is impossible to say, 
as the broken ends are of the same diameter as the middle. 

Fig. 1 a .—A portion of the above magnified. 

Fig. 2 represents a firagment with similar branches to those 
of the specimen in fig. 1, ramifying on a thin partly cylindri¬ 
cal portion of the fossil. 

Fig. 3.—^In the centre of this figure is a slender round stenr 
divided into two branches, which soon expand and become 
flattened ; the terminations have been both broken oflP. At 
the upper partis seen a transverse section, showing the inter¬ 
nal structure of another portion. It is uncertain whether all 
these parts belong to one and the same fossil. 

Fig. 4.—^This specimen is of an oval shape, tapering at its 
lower part into a kind of leaf-stalk. From its upper part on 
the left side two branches are given off, and at the top is 
the rudiment of a third. From Ihe hardness of the matrix the 
centre is not well shown. 

Fig. 5.—^This fossil is curved backwards and to one side, 
having a broad sulcus along the centre, which is partly filled 
with hardened matrix. The inferior termination is rounded, 
and inclines rather forward. The surface is covered with 
small oviform bodies. 

Fig. 6.—Nearly fiat, edges rounded, and slightly raised.— 
On the upper part of the fossil is a projection on each side; 
from these projections the edges above and below slant in^ 
wai*ds. At tbe upper termination is a small notch, the lower 
one is imperfect. 

Fig. 7.—Oval, length one inch, breadth three quarters of 
an inch. The centre of this fossil is shaped like a fan, owing 
to a depression on each side. 

Fig. 8.—Oval, nearly flat, the surface thickly covered with 

VoL. Ill,— ^No. 34. 3 n 
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small oviform bodies. The base of this and the two preced¬ 
ing specimens presents a rough appearance, as if it had been 
attached to a branch or stem. 

Fig. 9.—^Leaf-shaped, flattish, edges rounded, upper end 
rough, length two inches and a quarter, breadth nearly one 
inch. Dividing at the basis into two flat processes, the up¬ 
per one crossing obliquely over the under.. 

Fig. 10.—^This singular fossil is remarkably thin. It ex¬ 
pands very much at its upper part, which is cmwed downward 
and to one side. On its surface are a number of small ribs, 
passing parallel to each other but at unequal distances, curving 
witli the fossil, and meeting nearly together at the top. From 
the lower part on the right side a small branch is given off. 

Fig. 11.—flattened stem dividing about midway into two 
or more compressed branches. 

Fig. 12.—^View of a polished transverse section, showing 
the internal structure. 

Fig. 12 a .—Magnified view of a portion of the above. 

Fig. 13.—View of a polished longitudinal section of a leaf¬ 
shaped fossil, showing its internal structoe. 

Fig. 14.—View of a polished transverse section. On exa¬ 
mining the centre of this specimen, a magnified view of which 
is given at fig. 14 a, it appears as if a gi-oup of the same kind 
of oviform bodies had been cut through, which, in the descrip¬ 
tions of many of tlie preceding figures, have so frequently 
been noticed as occuning on the outer surface. This group 
is surrounded with curved lines, similar to those represented 
in the section of fig. 12. 

Fig. 15.—Round, about the size of a goose-quill, and 
curved spirally, terminating at its lower part in four or five 
small rounded processes. The upper end has a rough sur¬ 
face, as if it had been broken. 

This specimen was found near Kilbum, by my friend H. 
B. Burford, Esq., of Lisson Grove. 

At page 17, vol. ii. of the ‘ Proceedings of the Geological 
Society,’ is a notice of a paper by Mr. Richardson, on the 
coast-section from Whitstable to the North Foreland. The 
sketch of this paper which is given in the Proceedings con¬ 
cludes as follows.—minute description is given of the 
Septaria which are said to be very numerous, and to have 
the surface often covered with small ramifications, resembling 
branches flattened by pressure.” 

In this sketch no mention is made of anastomosing branch¬ 
es, nor is anjihing said of the small oviform bodies which 
have been so constantly met with in my specimens. Again, 
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the branches which I have found do not merely ramify on the 
surface, but also in many instances per\^ade every part of the 
interior of the stone. Still I cannot help thinking, from their 
being described as “ resembling branches flattened by pres¬ 
sure,” that they will on comparison be found allied to them ; 
and if so, another locality, many miles distant from mine, 
must be added. 

[twill be observed that some of the fossils are almost black. 
This has arisen from the use of diluted muriatic acid when I 
first began to clean them, which acted powerfully on the fos¬ 
sil as well as the matrix. It is, however, necessary to notice 
that in many instances the fossil itself is of a dark colour* 

I trust that when the nature of these remains is more fiilly 
made out, additional light will be thrown on some of those 
singular forms of the flint which are often discovered in the 
chalk formation, and the origin of many of which still remains 
in obscurity. From several specimens of flint which I have 
examined, I am of opinion that these curious fossils do actu¬ 
ally occur in this formation; and it appears the more proba¬ 
ble, from the fact that several of the same genera,^ and at 
least one species of shell {Terehratula striatula)^ are found 
in both strata. 

Highgaiey May 15, 1839. 


RE^TEWS. 

Art. I .—Monographie des Echinodermes, Par Louis Agassiz. Neuchatel. 

Livraison 1. 

It is with extreme satisfaction that we see Professor xAgassiz 
commencing the publication of an illustrated Monograph 
upon the Echinodermata. The remarkable foims of the 
Ecliinites^ and the excellent state of preservation in which 
the fossil species are found, have always rendered them 
objects of interest, and constantly attracted the notice of 
natoalists. Om’ own countryman. Dr. Woodward, in the 
catalogue of his famous collection, was probably among the 
first who attempted their classification, which was followed 
by many of the early writers. He adopted a twofold divi¬ 
sion ;—first, the Spatagi, having two openings, either both 
at the base of the shell, or one at the edge or centre of the 
base, and the other near to, or in, the opposite margin; and 

^ For example, the Nautilus, Pentacrinite, Ophiura, Spatangus, &c. I 
have also found in the matrix, in close contact with my fossils, Spiroliniies, 
and a species of Rotalia. 
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secondly, the Echini^ possessing only one aperture at the 
base. In 1784, Klein published his ^Dispositio Naturalis 
Echinodermatum,’ which added considerably to the know¬ 
ledge of these fossils. He classed them according to the 
situation of the mouth and vent, a plan which has been con¬ 
tinued, and in part adopted, in every succeeding arrangement 

In dividing them into classes, sections, and genera, he 
made use of die following nomenclature:— 

EMMESOSTOMI, —Mouth in the centre of the base. 

APOMESOSTOML —^Mouth out of the centre. 

And the farther subdivided classes were,— 

Anocysti. Vent in the upper part. 

Cidaris^ Clypei. 

Catocysti. Vent in the under part. 

Fihilce, Cassides, Scuta^ Placentce. 

Pleurocysti. Vent in the side. 

Arachiioides, Corda manni^ Ova manni. 

Subsequently Breyne, Van Phelsum, and Leske, assuming 
for a groundwork the sections of Klein, proposed a different 
ent classification ;^the first reducing the genera to seven,— 
the second forming them into twenty,—and the last again 
curtailing them to ten. Lamarck, however, instituted consi¬ 
derable alterations; and without overlooking, as a primary 
character, the position of the mouth and vent, he established 
generic distinctions from the size and form of the amhtilaci'a- 
Tlie following is an outline of his division. 

1. The Tent helow the margin; in the lower surface; or in the margin 

* The mouth beneath, always central. 

Scutella. 

Clypeaster, ■ Ambulacra contracted. 

Eihularia. ^ 

Eckinonetts.) a -l i i x 

GaUrites. [ Amlnlaora, complete. 

The mouth beneath, not central, but approaching the margin. 

AnancMUs, Spatanyvs. 

2. The vent above the margin, and consequently dorsal. 

a. The vent dorsal, but approaching the margin. 

Cassidulus. Nucleolites, 

h. The anus dorsal and vertical; the shell regular. 

Echinus. Cidarites. 

Several authors have since introduced various modifications 



MONOGEArH OF THE ECHIIS'ODEBMATA. 


501 


of Lamarck’s divisions^ and in 1839 Agassiz proposed to se¬ 
parate the Echini into thi'ee natural families— Spatangi^ Cly- 
peastres^ and Cidarites^ 

1. Spatangi. 

Disaster, Holaster, Ananchytes. Hemipneustes, Micraster, Spatan- 
gm, Amphidetus, Brissus, Schizaster, 

2. Clypeastres. 

Catopygm, Pygaster, Galerites. Discoidea, Clypeus, Niicleolites. 
Cassidulus, Fihularia, Echinoneus, Eckmolampas. Clypeaster, Ecki- 
narachnius, Scutella, 

3. ClDARITES. 

Cida7'is. Diadenm, Astropyga, Salenia, Eckmo^netra. Arhacia, 
Echinus, 

With more immediate reference to the part before us, llr. 
Gray, in the Zoological Proceedings of 1835, has suggested 
a subdivision of the genus Echinus into what he considers 
four natural genera, viz.,— Arhacia^ Salenia^ Echinus^ and 
Eclmiometray from a belief that some of the characters on 
which the genus had been founded, such as the number of 
the tessercB and the pores in the amhtilacra^ were discovered 
to be inconstant. 

The genus Salenia, as originally established by Mr. Gray, 
was characterized by having the ambulacral areae narrower 
than the interambulacral; by having only one large imperfo¬ 
rate tubercle upon each coronal plate, and of which the ova- 
rial and the interovaiial plates (united together so that they 
cannot be easily separated) form a salient disk, traversed by 
the anal apparatus {appareil), of which the opening is some¬ 
times central, sometimes anterior, and sometimes posterior. 
Agassiz, however, finding differences in the oviductal appa¬ 
ratus, has been induced to raise the genus Salenia into a fa¬ 
mily consisting of four genera, according to the modifications 
presented by this apparatus; viz., Salenia, properly so called, 
Goniopygm, Peltastes, and Goniophoriis. No recent species 
are known, and the fossil ones are entirely confined to the 
cretaceous series. 

Salenia, Gray, Agas. 

Having a single plate placed in the middle of the oviduc¬ 
tal apparatus, called the superanal plate, and which, accord¬ 
ing to its position opposite to the anal opening, renders the 
anus always eccentric, sometimes throwing it in front and 
sometimes behind. This superanal plate is generally of the 
same size as the ovarial plates, and forms with them, as well 
as with the five interovarial plates, a circular disk, variously 
notched in its contour. 
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Goniopygvs^ Agas. 

Differs from Salenia in the absence of the superanal plate; 
and the ovarial plates are not united throughout their length 
to the interovarial, from which it results that the oviductal 
apparatus constantly presents a decagonal rosette; * the in- 
terambulacral arese are much less tubercular than in the other 
genera of this family; the coronal plates in the upper part of 
the shell often bear only a single large tubercle; a character 
peculiar to this genus is the absence of the radiating grooves 
on the tubercles of the interambulacral areae. 

Peltastes^ Agas. 

The altogether peculiar form of the oviductal apparatus 
(resembling a shield) in several species, has induced the au¬ 
thor to raise them to the dignity of a genus. The ovarial plates 
extend over a considerable portion of the interambulacral 
areae, surrounded on each side by the interovarial plates, to 
which they are united throughout their whole length, so that 
instead of a star of ten rays, there is only a single pentagonal 
rosette. 


Goniopsorvs^ Agas. 

This genus is very closely allied to Salenia^ but distin¬ 
guished from it, as well as from the two preceding genera, by 
file peculiar stiTicture of the oviductal plate, the sm’face of 
which is covered with rigid and salient ridges, which are not 
sutures, the latter being scarcely visible to the naked eye; 
besides the interovarial and ovarial plates there is a large su¬ 
peranal plate, which, placed (as in Peltastes and the second 
division of Salenia) between the anterior ovarials and the 
anal aperture, pushes away the latter backwards; the form 
of the whole apparatus is that of a pentagon, whose salient 
angles are formed by the interovarial plates. 

The plates of this the first part are neatly executed, and 
the more important characters illustrated by magnified views. 
In calling the attention of naturalists to this Monograph, we 
think but one opinion can be entertained as to its value in 
relation to the sciences of Geology and Zoology; and we 
most sincerely trust that success will attend the labours of 
its author, whose intimate acquaintance with the subject pe¬ 
culiarly qualifies him for undertaking the elucidation of one 
of the most interesting groups in the whole animal kingdom. 


^ One of the principal characters of Goniojpygm appears to he the central 
anal openi]^, which is somerimes circular, sometimes angular, according 
to the species- 
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Art. II .—Elmnents of British Entomology; containing a General Intro¬ 
duction to the Science^ a Systematic Description of all the Genera^ and a 
List of all the Species^ of British Insects^ unth a History of their Trans- 
forhuations^ Habits^ Economy^ and Distrihutio7i^ with ouUhie figures of the 
Families y and their Larva and Pupa, an explanation of the technical terms, 
and full directions for collecting. By W. E. Shuckard, Libr. R. S., Au¬ 
thor of the “ Essay on the Fossorial‘Hynieno]>tera.” Part I. illustrated 
with 60 wood-cuts. London: Bailliere. 1839. 8vo. pp, 240. 

M. Macquart, in the introduction to his new work upon ex¬ 
otic Diptera, speaks of the recent progress which Entomology 
has made in this country as most singular. “En Angleten*e” 
says he, “ TEntomologie a pris un essor tres-remarquable, 
graces aux travaux si connues de Kirby,” &c.; and the work 
whose lengthy title is given above will, when completed, add 
considerably to the gi*ounds for the eulogium of the French 
dipterologist. 

The present first part commences with the technical de¬ 
scription of the order Coleoptera^ leaving the general intro¬ 
duction to the science, including the primary distribution of 
the insect tribes, for a future number. As the paging of the 
present number commences with 1, we would suggest that 
the promised introduction should be paged in a different type, 
so as to allow of its being placed at the commencement of the 
volume, its legitimate situation, rather than at the end. 

Three pages are devoted to Ihe general sketch of the order 
of beetles, in which the author states his conviction that the 
advantages to be derived from the tarsal system, in its gene¬ 
ral application, by facilitating a familiarity with the order, 
much more than counterbalance the inconvenience of regard¬ 
ing as exceptions to the rule, tliose genera which do not har¬ 
monize with it, but which their affinities will not allow to be 
displaced.” He accordingly adopts the four primary divisions 
of Latreille, for which he retains the names Pentamera^ 
Heteromera, Tetramera^ and Trimera^ notwrithstanding the 
acknowledged incorrectness of the two latter names, and the 
alterations suggested by some recent authors for their correc¬ 
tion. 

As some variations are suggested in the airangement of die 
families and subfamilies of the Pentamera, it may be useful 
to give the following sketch of the distribution which is here 
proposed. The Pentamerous beetles, or those which have 
five joints in each of their six tarsi, are dirided into five sub¬ 
divisions, namely, the Adepliagi, Brachelytra, Helocera, 
Petalocera, and Prionocera. The first four of these five di¬ 
visions, constituting the first of the four divisions of the first 
order [Coleoptera), entirely occupy the present part. 
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The first subdivision, Adephagi^ forms two tribes, the Ge- 
odephaga and the Hydradephaga ; the first of these consists 
of two races, 1st, the Eiipterina (comprising the single family 
Cicindelid<B)^ and 2nd, the Eutrechina (given as the nomen¬ 
clature of Kirby and Spence^), composed of six families, 
Bra€hinid<B^ ScantidcB^ Harpalid<B (divided into six minor 
groups, Harpalini^ Pcecilini^ Amarini^ Anclimnenini^ Trichi- 
wz, and Licinini)^ Carabid^B^ Elaphridce^ and Bemhidiidce, — 
The Hydradephaga in like manner consist of two races, 1st, 
the Eimecliina^ composed of the single family DytiscidcB, di¬ 
vided, after Erichson, into two subfamilies, Haliplites (com¬ 
posed of two groups, Haliplini Erichs., and Pelohini^ Erichs.), 
and Dytiscites (formed of three groups, Hydroporini, Er., 
Colymbetini^ Er., and Dytiscmi^ Er.), and 2nd, the Gyrone- 
china^ composed of the single family Gyrinus. 

The second subdivision, Bracselytra, comprises seven 
families, Omalidm^ Ox^yteUdtB^ Stenidm^ Staphylmidoi^ Ta- 
cMnidaCy Aleocharidce, Pselaphidce, 

The ^rd subdinsion, Helocera^ comprises three tribes; 
1, Clai'icorneSj composed of the fourteen families, Scydmmii- 
d(B^ AgatJiidiid<By Scaphidiid<B^ Cholevidce^ SplKBritidcBy Ne- 
crophoridcB (given as that of Shuckard, but first proposed by 
Eorby, in the ^ Fauna Boreali-Americana’), Silpkidce, Nitidu- 
lidcBy Engidm^ Dermestid^^ Byrrhidm^ Heteroceridce, Parni- 
d(B and Elmidm ; 2nd, the Palpicornes^ composed of four 
families, Spercheidm^ Helophorid(B, Hydrophilidm^ and SphcB- 
ridiidm; 3rd, the Fracticornes^ consisting of the single family 
Histeridm. 

The fourth subdivision, Petalocera, is composed of two 
tribes; 1st, the Pectinicarnes (or family LitcanidcB), and 2nd, 
the Lamellicornes^ forming two races, Sapropliaga^ consisting 
of the four families, Geotriipidm^ Scarab(BidcBy AphodiidcBy 
and Trogidm; 2 nd 5 the Thalerophagay composed of two fa¬ 
milies, MelohntMdie and Cetoniid<B, 

In placing the Brachehjtra immediately after the aquatic 
beetles, a situation not assigned to them by English writers, 
our author has followed the views of Lati*eille, and Kirby (in 
the ^ Fauna Boreali-x4mericana’). He has, however, given 
no reasons for such an opinion, and he even objects (p. 118) 
to the affinity suggested by Dr. Heer between the of 

the Stapkyllni and DytiscL Of all the recent arrangements 
relative to the location of Brachelyf ray that suggested by 

‘ Kirbj and Spence (Introd. to Entomol. vol. iv. p. 392 ) employ the name 
Eufodina, for the whole of the Linnaean CamU ; Mr. Elnhy, in the Fauna 
Bot^i-Ameiicana, uses the woid. EutrecJiafor part only of the Linnsean 
CaraU. These auffiors have not employed the name Eutreehina. 



ELEMENTS OF BRITISH ENTOMOLOGY. 


505 


Dr. Erichson appears to us the most natiual, namely, its im¬ 
mediate connexion with the SilphidcB. Mr. Shuckard also 
strongly objects to the introduction of the Gy^dnidm amongst 
the Hydradephagous Adephagi^ adYancing various reasons 
against their relation, such as the possession of four eyes, the 
different position of the legs, and structure of those limbs, the 
great dissimilarity in their trophi and antennce^ and to crown 
all, the total dissimilarity in their larvce^ &c. Notwithstand¬ 
ing these strong peculiarities, we cannot however but consider 
that the GyrinidcB are properly located amongst the Adeplia- 
gay the activity of their motions and their strong powers of 
voracity, eminently qualifying them for such a relation, and 
far outweighing, in om* opinion, structural variations of minor 
import. 

We are glad to find the great mass of the clavicom beetles, 
including the Xylophagay continued en masse^ conti*ary to 
Latreille’s plan of separating the latter from the more evident¬ 
ly Pentamerous clavicorns. The situation of the SphcBridiidiB 
at the end of the palpicom aquatic beetles, succeeded by the 
HisteridcBy and these by the JLiicanidcBy is very natural, al¬ 
though these various relations had been pointed out by pre¬ 
ceding writers. 

The great value of the work however consists in the cha¬ 
racters of the genera, of which three hundred and thirty-two 
are described in this first part, (being about half of the order 
of beetles); indeed it would have been more correct to have 
styled the work a systematic description of the genera of Brit¬ 
ish insects, rather than to have designated it by its present 
more comprehensive title-page. Each genus, on an average, 
occupies about half a page; the characters being about as 
long as (and often very similar to) those of Stephens’ Illus¬ 
trations : * in like manner also the genera in each family are 
tabularized, the table being however in English instead of 
Latin. The derivation of generic names is also given, a very 
advantageous plan piusued by Brulle and others, and which 
serves in a much more certain manner to fix a long series of 
names in the memory, than when given without any such de¬ 
finition. Under each genus are given short details of the 
natural history of such of the species as may have been no¬ 
ticed, but it maybe readily conceived how many genera there 
are which are destitute of any such obseiwations, and of which 
the mere existence of the few cabinet species is all that is 
known of the genus; hence the superiority of the plan pur- 

' Compare for instance the characters of Medon in p. 104, mth those given 
hy Stephens, Mand. vol. v. p. 273. 

VoL. III. — No. 34. N. s. 3 I 
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sued by Mr. Stephens and others, of giving these details of 
natural history under the family rather than under the gene¬ 
ra. The account of each genus is terminated by a list of the 
names of the species belonging to it, but not a single species 
is described, so that the student has no means of iden^ying 
a single insect. 

Owing to the indefatigable researches of our late writers, 
Cm-tis and Stephens, and the still more recent generic Synop¬ 
sis of Westwood, much novelty was not to be expected in the 
list of genera, a few have however been added % not indicated 
by the writers above mentioned; they are as follows, namely, 
PelecyphoruSy Nordmann, (allied to Ocypus and Goerius^^ 
type Stapliylinuspicipes^ GylL^); Ocalea^ Erichs., (allied to 
Bolitocliaray tjrpe OcaL castanec ^; Cryptarclia^ Shk., (sepa¬ 
rated from Strongyliis^ types Str. strigata and imperialis ); 
PithyophaguSy Shk., (separated from ips, type Ips ferrugi- 
nea)-y and Pediacmy Shk., (separated from CucujuSy from 
which we think it is improperly far removed, type Cue. der~ 
mestoides). In addition to these novelties, there are various 
remarks scattered through the book deserving of notice, and 
proving a careful spirit of observation; as for instance in the 
arrangement of the genera of BrachinidcBy the observation on 
the rank of Cychrus, (we cannot however agree that this ge¬ 
nus, although so strikingly characterized, is to be considered 
as equivalent to the entire family CicindelidcBy comprising as 
it does such diverse forms as ColliiiriSy Cicmdela and Man- 
ticora) ; the remarks on the anomalous Bytici with double- 
formed females, the author being of opinion that there must 
be a recondite character not yet discovered, whereby the 
male^ [of the smooth and fiirrowed backed females] may be 
separated, thus confirming Mr. Kirby’s genus Leionotus for 
the smooth-backed females; an observation with which we 
cannot coincide; the remaifc on the specific names of Goerms 
olenSy Bolitobius lunulatiiSy LomeeJmsa emarginata (which 
must be rejected from the British Fauna); &c. 

i Some additional genera as well as species might have been added, had 
the author consulted other recent periodical works, as for instance the *Bul- 
letin’ of the Moscow Natural-History Society, wherein Chandoir published 
a new distribution of part of the Harpalidce^ or the ‘ Naturalist,’ in which 
Mr, Hylands has described some new British species of Anmra. 

® In a note to this genus is a sweeping condemnation of “ modern ento¬ 
mologists” for adopting the learning of Mouffet without acknowledgment; 
the author might have made one exception at least, by referring to the In- 
trod; to Mod. Classif. of Insects, p. 1^, 

»In introducing this, and some other interesting insects to which we 
might aJlttde, it would at least have been satisfactory to have mentioned 
their l(^lity, time of capture, &c. 
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The work is carefiiUy printed; the outline woodcuts are 
chiefly copied from Panzer, and are by no means satisfactory; 
and more than half of the families are not illustrated by figures 
of their preparatory states. The work is announced to be 
completed in three parts, but the genera alone, on tlie plan 
here pursued, will occupy at least five such parts as the pre¬ 
sent, independently of the other portions of the work proposed 
to be given in the the title-page. 


Art. Ill,— British Coleoptera Delimated; consisthig of Figures of all the 
Genera of Bntish Beetles, Drawn in outline by W. Spry, M.E.S.— 
Edited by W, Shuckard, Lib. R. S., author of “ Essay on the Eossorial 
Hymenoptera,” and the “ Elements of British Entomology.” 

The prospectus of this useful work correctly observes, that 
“ whilst the most elaborate description must fail to convey a 
distinct idea of the great variety that occiu[s] in the forms of 
the genera of Coleoptera^ neither can the best drawing give 
the requisite detail of all particulars; hence the pen and 
pencil must lend each other mutual help. With this object 
therefore in view, and with a wish to supply the deficiency of 
me of these desiderata, the present work, consisting of out¬ 
line figures of the whole series of the genera of British bee¬ 
tles has been commenced.” These figures are exceedingly 
characteristic, six or eight being placed upon each plate, con¬ 
veying a very satisfactory notion of the forms of the genera 
intended to be represented; in fact we know of no figures 
which surpass them in this respect, except those of Mr. 
Haliday published in the ^ Entomological Magazine.’ The 
pencil has done its part well and laboriously—the pen has 
contributed descriptions, not of the genera^ hut of the sj^ecies 
represented. If the work be intended as a supplement to the 
^Elements of British Entomology,’ it answers its pm’pose 
completely; if not, then descriptions, or at least, descrip¬ 
tive tables, of the genera, ought to have been added. And we 
would sti’ongly recommend Mr. Spry, who has evidently taken 
so great a share of the labour of the work, to have a second 
set of text printed, in which the pen may so lend its help to 
the pencil, that both the desiderata above mentioned may be 
obtained, and the work rendered what it deserves to be, inde¬ 
pendent of any other, and not as it now is, a mere supplement 
to other works. 

The work appears in parts, each containing six plates il¬ 
lustrating nearly fifty genera. The plates appear in-egulaiiy, 
and amongst the Xylophaga we find the Lyctus nitidiis^ Gy 11. 
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(a species not Mtherto recorded as British) introduced, and 
formed into a separate genus named Teredus. 


Art. IV .—jyie InfiisUm^ thierchen, ah vollkomTnene Organisunm; einBlick 
in das tiff ere organische Lehen der Natur, Nehst einem Atlas von 64 col. 
Kupfertafeln^ gezeichnet von Verfasser. Von Prof. Ehrenberg. Royal 
folio. Verlag yon Ludw. Voss, Leipzig.^ 

This work, which may truly be looked upon as marking an 
epoch in Natural History, contains on 133 printed sheets the 
results which the most sldlful and successftil observer with 
the microscope has obtained during many years of laborious 
and persevering research, in different parts of the globe. It 
maybe said that the microscope has become, in the hands of 
Prof. Ehrenberg, a means of information not less important 
than the telescope has been, and still is, in those of the Her- 
schels. And as Sir John Herschel did not restrict his inqui¬ 
ry to our hemisphere, so has Prof. Ehrenberg studied the 
minute organic productions of nature in distant parts; in 
Afiica and Arabia (18*20), and in the North of Asia (1829), 
thus aniving at important conclusions as to the geographical 
distribution of the animalcida- Any one, besides, who is at 
all familiar with the discoveries made in this branch of sci¬ 
ence during the last twenty years, must be sufficiently con¬ 
vinced that the work, whose title is given above, is not the 
production of some fortunate combination of circumstances, 
but the slowly-matured fruit of steady and deep inquiry.— 
Thus the author has succeeded in establishing two great na¬ 
tural laws, which may have been anticipated by some, but 
which have never been proved before. 1. That the animal 
organization is perfect^ in all its principal systems^ to the 
eadreme limit of vision assisted by the most powerful micro¬ 
scopes; and, 2. That the microscopic ammalcula exercise a 
very great and direct infitience on inorganic nature. 

One of the inferences drawn from the first law is the great 
improbabihty of these animalciila, as well as organic bodies 
in general, being ever produced by spontaneous generation. 

In the Infusoria themselves Prof. Ehrenberg has either 
confirmed or first established a considerable number of very 
curious quahties and relations, which are highly interesting 
in a physiological and other points of view, Sie most impor¬ 
tant of which we briefly enumerate. 

'The IiifiisoTia (microscopic animalcula) as perfect Organisms; a glance 
into the deeper organic life of Nature. With an Atlas of 64 coloured plates 
after drawings executed by the author, &c. 
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1. Most (probably all) microscopic animalcula are highly 
organized animals. 2. They form, according to their struc¬ 
ture, two well-defined classes. 3. Their geographical distri¬ 
bution in four of the parts of tlie world follows the same laws 
as that of other animals. 4. They cause extensiye volumes 
of water to be coloured in different ways, and occasion a pe¬ 
culiar phosphorescence of the sea by the light they develope. 
5. They form a peculiar sort of living eardi; and as 41,000 
millions of them are often within the volume of one cubic incJiy 
the absolute number of these animalcula is certainly greater 
than that of all other living creatures taken together; the ag ¬ 
gregate volume is even likely to be in favour of the animal¬ 
cula, 6 . They possess the greatest power of generation known 
within the range of organic nature; one individual being able 
to procreate many millions within a few homes’ time. 7. The 
animalcula form indestructible earths, stones, and rocks, by 
means of their siliceous test<B; with an admixture of lime or 
soda they may serve to prepare glass; they may be used for 
making floating bricks, which were previously known to the 
ancients; they serve as flints, as tripoli, as ochre, for manur¬ 
ing land, and for eating, in the shape of mountain meal, which 
fills the stomach with a harmless stay. They are sometimes 
injurious by killing fish in ponds, in making clear water to- 
bid, and in creating miasma; but that they give rise to the 
plague, cholera morbus^ and other pestilential diseases, has 
never been shown in a credible manner. 8. As far as obser¬ 
vation goes the animalcula never sleep. 9. They exist as 
Entozoam men and animals, the Spermatozoa not being taken 
into consideration here. 10. They themselves are infested 
with lice as well as Entozoa^ and on the former^ again^ other 
parasites have been observed. 11 . They are, in general, af¬ 
fected by external agents, much in the same manner as the 
larger organic beings. 12. The microscopic animalcula be¬ 
ing extremely light, they are elevated by the weakest currents, 
and often earned into the atmosphere. 13. Those observers 
who think they have seen how these minute creatures sud¬ 
denly spring from inert matter, have altogether overlooked 
their complicated structure. 14. It has been found possible 
to refer to certain limits or organic laws, the wonderful and 
constant changes of form which some of these animalctila 
present. 15. That the organism of these animalcula is com¬ 
paratively powerful, is evinced by the strength of their tenh 
and of their apparatus for mastication; they are also posses¬ 
sed of the same mental faculties as other animals. 16. The 
observation of these microscopic beings has led to a more 
precise definition of what constitutes an animal, as distinct 
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jBrom plants, in making us better acquainted with the systems 
of which the latter are destitute.— IV, W, — Weimar, 


THE 

MAGAZINE OF NATURAL HISTORY. 

OCTOBEB, 1839. 

Amongst the Short Communications in our present Number, will be 
found some brief particulars relating to the death of Dr. William Smith, 
whose sudden decease took place, on the 28 th of August last, whilst vi¬ 
siting at the house of George Baker, Esq., the author of the well-known 
work on the History and Antiquities of Northamptonshire. Having but 
a short time since seen this acknowledged founder of the English school 
of Geology, in the apparent enjoyment of the most robust health, and in 
the possession of bodily and mental powers that rendered him still fresh 
and eager for employment in the field of scientific research, it was mth 
no small share of painful surprise, that we received intelligence of the 
melancholy event. 

The attention of our readers has been so lately drawn to his history, 
in the biographical sketch of his life and writings which appeared in this 
Journal a few months since, from the pen of Professor Phillips, and the 
great geological importance of his early observations is so universally 
admitted, that it is not necessary for us to extend our tribute of respect 
to his memory, beyond a passing allusion to his decease. We cannot, 
however, refrain from expressing the high gratification which we feel 
that it should have been in our power to give publicity to so faithful a 
representation of the ‘Father of English Geology,’ as the admirable 
likeness which accompanied the above-mentioned Memoir. 

The columns of the ‘ Athena&um ’ have on this, as on former occasions, 
for several weeks been principally occupied with reports of the Proceed¬ 
ings transacted during the late assembling of the British Association; 
and though the Birmingham meeting, from peculiar circumstances, had 
its proportion of attending memhers reduced, there appears to have been 
a very fair supply of communications brought under the consideration 
of the different sections. In the Natural History department we observe 
that Messrs. Forbes and Goodsir furnished a joint account of a visit paid 
by those gWlemen to the islands of Shetland and Orkney, during which 
th^ appear to have made some particularly interesting additions to our 
matine invertebrate Fauna, in the discovery of a very large Tuhdaria, 
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referrible to a new genus, and many undescribed species of Holothuria, 
Eolida^ (*fec. Mr. Lyell made some observations upon the marsupial and 
quadrumanous remains from the London clay near Woodbridge, and 
mentioned the discovery of some teeth belonging to the larger Carnivora 
in the red crag of the same neighbourhood; — a tertiary deposit in 
which traces of terrestrial mammals had not previously been recorded.— 
Some little doubt appears to have existed in the mind of Mr. Lyell, as to 
the contemporaneous deposition of the red crag and the stratum from 
which the mammiferous teeth w^ere taken, the possibility of their hav¬ 
ing been subsequently introduced through fissures in the quarry be¬ 
ing suggested. This part of the crag has been so extensively explored 
without any traces of land animals being observed, that the question 
is one which should be examined with extreme caution; as, however, the 
remains of quadrupeds occur abundantly in the mammaliferous crag, and 
occasionally, as it now appears, in the London clay of the same neigh¬ 
bourhood, we may anticipate that sooner or later indications of their 
existence will be found in the whole of the tertiary rocks which occupy 
that district. 

Professor Schonbren of Basle informed the Geological Section that 
Agassiz had just commenced the publication of a supplement to his 
‘ Poissons Fossiles’, which he had dedicated to the British Association, 
as an acknowledgement of his giutitude for the assistance afibrded him 
by that body. This announcement completely nullifies the proposition 
not very shrewdly, as we think, put forward by Agassiz in his late vindi¬ 
catory epistle, wherein he intimates his perfect -vvillingness that cheap 
fac similes of his plates should be published in England, as the com¬ 
pletion of his ovTi work, and the removal of the drawings from the litho¬ 
graphic stones, would render such a proceeding beneficial to science, 
without being injurious to his own interest. The ‘ Poissons Fossiles ’ 
and the ‘ Mineral Conchology,’ from their nature, are necessarily con¬ 
tinuous publications, unless a want of means or inclination on the part 
of their respective authors to carry them forward, puts a temporary or 
final interruption to their progress.^ 

Among the recommendations resolved upon by the Association, we 
notice one from the Geological section, recommending, “ that application 


^ The attempt to obtain a sale in this country of the French edition of 
the ‘ Mineral Conchology,’ has been a total failure.. We learn from 
M. Agassiz’s Agent, that only one copy has been disposed of, and that 
to the author of the original work I 
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should be made to the trustees of the British Museum, to have the shells 
in that institution so arranged as to facilitate comparison of the actually 
existing shells, with fossil remains and impressions in rocks.” From the 
manner in which this recommendation is worded in the Athenseum Re¬ 
port, its precise meaning is not clearly apparent. The systematic arrange¬ 
ment and naming of the collection of British testacea in the national 
collection, would he of the most essential aid to the geological inq^uirer, 
and, as this has been a consummation long and most ardently hoped for, 
but as yet in vain, we understand the above recommendation as a round¬ 
about but ingeniously delicate way of attempting to get so important an 
object effected. 

We see with pleasure in the leading article of the Athenaeum, a few 
brief but well-timed observations on the abuse directed by the Times 
newspaper against the British Association as a scientific body. That the 
attack in question has originated in the grossest ignorance on the part of 
its promulgators, of the constitution and real objects of the Association, 
there can be little doubt; and the regret with which we must confess 
we have seen the course pursued by the latter journal, has arisen more 
from 'witnessing such a prostitution of the talent and extensive influence 
which it commands, than from the apprehension of any injurious effect 
being produced in the quarter against which its hostility has been pointed. 

Sir James Alexander has paid us the same compliment with which, on 
a late and somewhat similar occasion, he favoured the editor of the Athe- 
nseum, having written us a letter expressive of his displeasure at our late 
review of his exploring expedition.^ He has the incivility to style our 
very handsome notice of his original discoveries, “ a disparaging critique 
upon those portions of his narrative which relate to Natural History.”— 
We are sorry to find that we did not give the narrative that attentive pe¬ 
rusal which was certainly incumbent upon us in our editorial capacity, 
for it appears that had we done this, we might have seen that Sir James 
“repeatedly entered the waters of the Orange, and wandered along its 
banks, in spite of the dread Leviathan and hairy monsters.” Further¬ 
more, Sir James tells us, “ He [the reviewer] strangely concludes that 
because my attendant fled ffom the attack of a five-feet high haboon, I 
must also have had a salutary dread of these animals. I never was at¬ 
tacked by a baboon, and never fled firom one.” 


^ The letter is given verbatim on the wrapper. 
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The positive assurance in Sir James Ale3sander’s own hand-writing, 
that he never did fly from a baboon while on his African expedition of 
discovery, is so completely satisfactory, that it was altogether unnecessary 
to render it doubly so, by connecting it with the circumstance of his rwt 
having been attacked by one. In truth, we must candidly admit, that 
our first impression was too hastily formed, for although Sir James, up¬ 
on the strength of facts of which he was immediately cognisant, states 
that these baboons murder travellers by biting them to death in the neck, 
and that they are more to be dreaded than the poisoned arrows of the 
Boschmen, our assumption nevertheless, that he had a salutary dread of 
these monsters, cannot be supported by a course of legitimate induction, 
although in these times of liberal criticism we think the inference to 
that effect will not be regarded as very far-fetched. 

Sir James goes on to observe,—Again he sneers at my assertion that 
when the rhinoceros is quietly pursuing his way among the mimosa-bush¬ 
es, his horns strike against each other. It appeared to me they did so, 
—the natives confirmed this,—and will your reviewer maintain that both 
horns are so firmly fixed in the bone of the head that they cannot touch 
each other at any period of their growth, and when the skin of the rhi¬ 
noceros is not stiffened with passion?” We cannot help feeling that 
this is rather a delicate subject to handle, because it involves the personal 
observation of Sir James; from the specimens however of the two-homed 
rhinoceros which have come under our own notice, we should certainly 
have inferred that if the animal were quietly moving amongst the mimo¬ 
sa-bushes, a clapping noise would not be produced by the horns striking 
together, but the individuals examined by us unfortunately happen, in all 
cases, to have had the skin ^tiffeiwdy and though not exactly from the 
same cause as that alluded to by Sir James, yet, as it appears that this 
condition is opi^osed to the above phenomenon going forward, it would 
not be fair, upon such data, to throw any doubt upon Sir James Alex¬ 
ander’s statement, backed by that of the natives. We do not, however, 
think much importance should be attached to the latter circumstance, 
for had it appeared to our traveller during his African peregrinations, that 
the side of the moon which illumines that portion of the earth presented 
an aspect very much resembling green cheese^ it is more than probable 
that the natives would have coincided in this opinion, had Sir James con¬ 
sulted them upon the subject. To have differed from him indeed, would 
have been equivalent to calling in question his powers of correct discri¬ 
mination, and this would have been tantamount to calling in question 
the discrimination of the Geographical Society, in deputing Sir James 
to be their representative. 

VoL. III.— No. 34. N. s. 3 k 
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The most important part of the communication with which we have heen 
honoured, is an intimation from Sir James (somewhat obscurely worded), 
that he deems it necessary to give some public proof of his courage, for 
which purpose he demands the name of the anonymous Reviewer . With 
that true nobleness, and delicacy of feeling, which ought to be an inva¬ 
riable attribute of knighthood. Sir James scorns to take advantage of 
the Editor’s name being openly placed on the wrapper of the journal 
containing the offensive critique, and recollecting the motto, ‘ Palmam 
qui meruit ferat^ ’ his indignation is solely directed towards the said 
anonymous personage. We must, however, tell Sir James Alexander, 
that in this matter we deem him to be altogether at fault. It will rea¬ 
dily be supposed that we feel a proper sort of editorial affection for our es¬ 
tablishment of reviewers, and that we do not hand them over to the tender 
mercies of knight-errants and rhinoceros-shooters, without just and rea¬ 
sonable cause should arise to warrant our so doing. Now, throughout 
the article complained of, not the most distant suspicion is mooted of any 
want of courage on the part of Sir James as it respects the genus Homo; 
the “ salutary dread ” attributed to him, was of a race of gigantic Quad- 
Tumana^ and which he expressly tells us are infinitely more to be feared 
than the most savage of our own species. We therefore dispute altoge¬ 
ther the validity of the grounds upon which Sir James would found his 
challenge, since it is clear that no possible object would be gained if he 
had the satisfaction of ‘ tickling’ our reviewer with one of his ‘ hard and 
heavy bullets,’ for the imputation, as it respects the baboons, would re¬ 
main precisely as it now stands. 

If Sir James be in real earnest about setting himself right with the 
public upon this point, the obvious course under the circumstances is for 
him to despatch his attendant, Robert, with proper assistance, to the 
Orange River, for the purpose of capturing and bringing alive to this 
country, one of the ‘ hairy monsters.’ Sir James may then, in single 
combat, have an opportunity of publicly displaying his prowess, and in 
the event of his success, we should recommend him to add the skin of 
his vanquished opponent to the collection of Quadmmana in the nation¬ 
al Museum, or that of the Zoological Society. 

We have every reason for believing that in the event of the Geogra¬ 
phical Society again availing tliemselves of Sir James Alexander’s ser¬ 
vices to superintend another Afiican expedition of discovery, that he will 
receive special instructions to make mention in his narrative of nothing 
that he may Aear, and only half oi what he may see; and we can assure 
him that a volume coming before us, written under these circumstances, 
would not give rise to a disparaging critique in the Magazine of Natural 
History. 
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SHORT COMMUNICATIONS. 

Extract of a Letter from George Baker^ Esq. referring to 
the death of Dr. William Smith. —“My sister and I had 
long looked forward with pleasure to attending the meeting 
of the British Association at Birmingham;—we had antici 
pated finding many of our distant fiiends there,—and what 
added still more to our promised enjoyment, Dr. Smith wrote 
to say he would come and geologize in our neighbourhood 
with us for a few days, on his way to Birmingham. 

“He came to us from London on the Tuesday before the 
meeting, He seemed slightly indisposed with a cold, but we 
drove about thirty miles the next day in a direction suggested 
by himself, to examine a point of doubtful stratification. On 
Thursday he walked with us nearly two miles, to see some 
fossil bones. On Friday a bilious diarrhoea came on, and 
much against his inclination I consulted my friend Dr. Ro¬ 
bertson, who hoped he would be sufficiently well to accom¬ 
pany us to Birmingham on Monday. He went a short drive 
with us that evening, and even on Monday morning, the attack 
having subsided, we thought he would be able to go with us 
by the rail-road; but when he came down stairs (for he had 
not been confined to his bed) he was evidently too weak to 
bear the journey, and we began to be alarmed. I went im¬ 
mediately to Birmingham for his nephew. Professor Phillips, 
and returned with him early the next morning, when the Doc¬ 
tor appeared so comfortable, and gave us such a circumstan¬ 
tial and connected account of his movements, and the geolo¬ 
gical observations he had made during his visits since the 
Oxford agricultural meeting, that Professor Phillips thought 
we were needlessly alarmed, and that he might venture to re- 
tuni to Biimingham in the afternoon. But when we went up 
again after bre^fast, an evident and rapid change had taken 
place ; he was in a state of drowsy torpor, from which (al¬ 
though, if roused, he answered questions rationally to the last) 
he never rallied. The powers of nature were exhausted, and 
he kept gradually (or rather rapidly) sinking till the following 
night (Wednesday), when he breathed his last without a sigh 
or a groan. From the first moment of his attack he suffered 
no pain, and his constant reply to every inquiry if he felt any 
pain, was “ None at all.” The comparative suddenness of his 
death was a great shock to us, and, it seems even now like a 
dream. May we realise it by attending to its awful warning, 
“ be ye also ready.” 

“ He often expressed a wish that as his geological research- 
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es began, so they might end with, and his bones rest on, the 
oolite ; and it is rather remarkable that this wish is realised 
in our church-yai*d (St. Peter’s), where the Professor and I 
followed his remains on the Monday after his decease”.— 
{Addressed to the Editor^ md dated Northampton^ Sept, 23, 
1839). 

Great Migration of Dragon-flies observed in Germany ,— 
On the 30th and 31st of last May immense cloud-like swarms 
of dragon-flies passed in rapid succession over the town of 
Weimar and its neighbourhood. The general direction of the 
migration was from South by West to North by East. The 
migration had been likewise observed in all the villages situ¬ 
ated a few miles to the east or west. The insects arrived in 
a vigorous state, some of the flocks flying as high as 150 feet 
above the level of the river Ilm, and striking against the win¬ 
dows of a house situated on an eminence; others passing 
through the streets. The specimens caught there were those 
of Lihellula depressa^ at least, all that I have seen were of 
that species. 

Being anxious to ascertain the range of this migration, I 
tried to collect every possible infonnation from various pa¬ 
pers, but all I could learn from that source was, that cloud¬ 
like swarms of dragon-flies had been seen at Gottingen on 
the 1st of June, at Eisenach on the 30th and 31st of May 
(flying from East to West), and at Calais on the 14th of June, 
on their way towards the Netherlands. Those seen at Eis¬ 
enach were likewise Lihellula depressa; those observed at 
Calais appeared to belong to a different species, as they were 
described as being thick, and about 3 inches long. 

Being rather disappointed in my expectation of finding 
news from many quarters respecting the same phenomenon, 
I endeavoured to procure more information by means of a 
public advertisement; whereby I learned that the swarms of 
dragon-flies had been seen about the same time as they were 
here, in the neighbourhoods of Leipzig, Alsleben, Aschersle- 
ben, and Halle. The information which Dr. Biflile, the in¬ 
spector of the Zoological Museum of Halle, had the kindness 
to impart, was particularly valuable. The specimens caught 
at that place belong to Lihellula qiiadrimacidata. The first 
swarms arrived there in the afternoon of the 30th of May, a 
short time before a thunder-storm.^ They flew very rapidly 
froin South to North. On the 31st of May similar flocks fol¬ 
lowed their predecessors in the same direction; most of them 

* I see from my meteorological journal that we had a thunder-storm here 
both on the 30th and the 31st of May, and two on the 1st of June, 
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passed at the height of 7 or 8 feet, catching insects as they 
flew on. On June 1st and 2nd, straggling parties of five or 
six were observed, always keeping the same dii’ection. With¬ 
in a league to the east of Halle these swarms were everywhere 
observed. To the west the whole valley was inundated by 
the river Saale. Libellula quadHmaculata is rather scarce 
at other times about Halle, as Lib, depre^sa is about Weimar. 

As far as the information which I have been able to collect 
goes, this migration has extended from the 51st to the 52nd 
degi'ee of latitude, and has been observed within 27° 40' and 
30° east of Ferro. But the instance of Calais renders it pro¬ 
bable that it has extended over a great part of Europe, wher¬ 
ever the same meteorological circumstances have prevailed. 

Several of the larger species of Libellula do occasionally 
migi’ate, but the phenomenon is of rare occurrence, and the 
circumstances which bring about such an uncommonly nu¬ 
merous development of the perfect insect must be very peculiar. 

The last migration of dragon-flies (before that commemo¬ 
rated in this article) which was observed at Weimar, took 
place on the 28th of June, 1816. The insects in that instance 
also belonged to the same species— Libellula depressa. They 
were then, as recently, taken for locusts by the common peo¬ 
ple, and the superstitious saw in them the harbingers of fa¬ 
mine and war. 

The year 1816 was extremely wet, and 1817 equally so, 
but it appears that the dragon-flies did not migrate that year. 
Though such migrations must be very destructive to the spe¬ 
cies, yet this cannot be the reason why the phenomenon was 
not observed in 1817, as the Libellulce require more than one 
year to become perfect insects. The difference of the dates 
of the 30th and 31st of May, 1839, and the 28th of June, 1816, 
is also remarkable ; but I cannot account for it, as I am de¬ 
ficient in regular observations upon the weather during the 
spring months of 1816: it proves, however, how greatly the 
time of their development differs in different seasons. 

As to the great multiplication of these insects about the end 
of May in the present year, it is by no means mysterious.— 
From the beginning of that month to the 21st, the weather 
had been exceedingly rainy; rivers and lakes overflowed and 
spread their inundation over immense areas of low grounds, 
whereby myriads of the pup<B^ of the LibellulcB which, under 
other circumstances, would have remained in deep water, and 
become the prey of their many enemies, were brought into 
shallow water, and the hot weather trom May 21st to May 


^ Or larvae in the stage answering to that of the chrysalis. 
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SOth, converted these shallows into true hot-beds. The nu¬ 
merous thunder-storms (at Weimar there were four) dining 
that week must have gi'eatly encouraged their rapid develop¬ 
ment into perfect insects, and so those clouds of winged in¬ 
sects rose almost at once from the temporary swamps, and 
were immediately obliged to migrate in order to satisfy their 
appetite, as these species are very voracious. 

In these migrations they follow the direction of the rivers, 
and they appear always to fly with the current, to whatever 
quarter the river may flow, near which they happen to be, 
although they do not keep close by it, as they must spread 
over wide districts in order to subsist. If with the directions 
above mentioned we compare the following statements, I think 
my opinion will be fomid sufl&ciently established. Near Wei¬ 
mar the river Tim begins to flow from south-west to north-east 
after having flowed from the north; near HaUe the Saale 
flows due northwards; near Eisenach the Nesse follows a 
westerly direction towards the Werra.— W, Weisse?iborn .— 
V/eimar^ Aug. 27, 1839. 

Existence of the Toad without Food .—In the Mag. Nat. 
Hist. vol. ix p. 316, we have an account of a toad that was 
immmed, by way of experiment, in a block of stone, for the 
space of thirty-eight years, and at the end of that period was 
found alive. 

On the 10th of September, 1836, I had a living toad put 
into the ground at a depth of three feet from the si^ace, in a 
bed of flinty gravel; a flower-pot reversed was placed over 
it, to prevent the toad from being crushed by the pressure of 
the earth above. The hole was then filled up and the surface 
cropped, the spot selected being a garden. 

The pit was reopened on the 29th of last August, after hav¬ 
ing been closed for three years all but ten days; and the toad 
was found alive, and used all its exertions to crawl away as 
soon as the flower-pot was removed. It was not a full-grown 
animal when taken,- neither did it appear to have increased in 
size during its incarceration, its legs and thighs indeed were 
very slender, compared with the limbs of toads generally; 
but this ^fierence probably arose from the disuse of those 
limbs during confinement. 

I have very good reason to think that the animal would 
have sunived after its long imprisonment, had it not been 
most injudiciously placed in the sun for three days, in a south¬ 
ern aspect, a.fteT it was taken out of the ground, for the pur¬ 
pose of gratifying the curiosity of any one who might wish 
to see it .—John Brown. — Sianway^ Sept. 12, 1839. 
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Capture of an immense Saw-fish at Trinidad .—Being in 
the Gulf of Paria in the ship’s cutter, on the 15th of April, 
1839, I fell in with a Spanish canoe, manned by two men, 
then in great distress, who requested me to save their lives 
and canoe, \\dth which request I immediately complied; and 
going alongside for that purpose, I discovered that they had 
got a large saw-fish entangled in their turtle-net, which was 
towing them out to sea, and but for my assistance they must 
have lost either their canoe or their net, or perhaps both, which 
were their only means of subsistence. Having only tw:o boys 
with me in the boat at the time, I desired them to cut the 
fish away, which they refused to do; I then took the bight of 
the net fi’om them, and with the joint endeavours of themselves 
and my boat’s crew, we succeeded in hauling up the net, and 
to our astonishment, after great exertions, we raised the saw 
of the fish about eight feet above the surface of die sea. It 
was a fortunate circumstance that the fish came up with the 
belly towards the boat, or it would have cut the boat in two. 

I had abandoned all idea of taking the fish, until, by gi’eat 
good luck, it made towards the land, when I made another at¬ 
tempt, and having about fifty fathom of 2^- inch rope in the 
boat, we succeeded in making a running bowline knot round 
the saw of the fish, and this we fortunately made fast on shore, 
at Point-a-PieiTe: when the fish found itself seemed it plun¬ 
ged so violently that I could not prevail on any one to go near 
it,, the appearance it presented was truly awful. I immedi¬ 
ately went alongside the ^Lima’ packet, Capt. Singleton, and 
got the assistance of all his sliip’s crew, (mine being away for 
sugar). By the time they arrived the fish was rather less vi¬ 
olent ; we hauled upon the net again, in which it was still 
entangled, and got another fifty fathoms of line made fast to 
the saw, and attempted to haul it towards the shore, but al¬ 
though mustering thirty hands, we could not move it an inch. 
By this time the negroes belonging to Mr, Danglad’s estate 
came flocking to our assistance, making, together with the 
Spaniards, about one hundred in number; we then hauled on 
both ropes for nearly the whole of the day, before the fish be¬ 
came exhausted. On landing it on the beach we found, to 
our great surprise, that it was considerably longer than the 
cutter, which measm^ed 17 feet. On endeavouring to raise 
the fish it became most desperate, sweeping with its saw from 
side to side, so that we were compelled to get strong guy ropes 
to prevent it from cutting us to pieces. After that one of the 
Spaniards got on its back, and at great risk cut through the 
joint of the tail, when animation was completely suspended: 
it was then measured, and found to be 22 feet long and 8 feet 
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broad, and weighed nearly 5 tons. The liver filled a beef- 
tierce, and on opening the body we found several eggs, the 
size of 18-lb. carronade shot; these the negroes craved as a 
great luxury. The only part which I retained was the head, 
which I cut off below the lower jaw; it is now in a fine state 
of preservation, and the largest, I should say, in the world. ^ 
IVm. K. J. Wilson, Cmnmander, Halifax Packet—Lombard 
St Chambers, llth Sept 1839. 

Cuttings of the Eastern Counties^ Railway, at Stratford, 
Essex. —The eastern counties’ railway passes near to the 
church, where there is a deep cutting, and on the east side of 
the bridge, on the road to Laytonstone, is a stratum of gravel 
ten feet thick, containing chiefly chalk flints. Below the 
gravel is a bed of sand, two feet in thickness. 

There is a second bridge about a hundred and fifty yards 
to the east of the first, and at this second bridge, and on the 
east side of it, in September, 1838, when the sections were 
firesh, the strata were to be seen more fiilly developed, being 
there sixteen feet deep. The upper stratum is the gravel, be¬ 
low which is a yellow and greenish' sand, and lower still is a 
mixture of sand and blue clay, being together the upper part 
of the London clay formation. 

In the bed of sand were many shells, most of them crushed 
and in fragments, and in some places in great abundance.— 
Occasionally the sand was consolidated into sandstone, and 
in the pieces of sandstone the shells were well preserved, and 
many very perfect specimens were obtained. Immediately 
under the sand is a mixture of sand and blue clay, in which 
are masses of shells, some crushed, others entire. 

In some places the bed of crushed shells was two feet thick, 
in others, not six inches. There were also pieces of blueish 
sandy limestone, in which were masses of shells, and sharks’ 
teeth were also found. 

The shells are recognized to be, Rostellaria Sowerhii, Na- 
tica glancinoides, Ostrea Bellovacina, Pectimculus hreviros- 
iris, Citherea Morrisii, Cardiim Plumsteadiammi, Melania 
inquinata, and a Tellina. The Ostrea Bellovacina is the 
same as Ostrea pulchra, also called Ostrea mriabilis. This 
shell, as well as the Cardiim Plumsteadianum and Melania 
inquinata is found on the opposite side of the river, in the 
Blackheath district. The London clay at Stratford is about 
200 feet deep.— James Mitchell. — June, 1839. 

^The head is now being prepared in London for the Wisbeaeh Museum. 
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Art. I.— On the Genus Argonauta. By M. Rang.’ 

It will, perhaps, be thought extraordinary that after all tlie 
learned dissertations which have been published upon the 
poulp of the argonaut, and especially after the lucid and 
eonvincing memoir which M. de Blainville has just inserted 
in the third number of the ^ French and Foreign Annals of 
Anatomy and Physiology,’ we should yet undertake to treat 
anew upon this subject, having, besides, nothing very novel 
or important to advance. 

We thought however, after the reading of the memoir re¬ 
ferred to, that we ought to bring forward the note which gave 
rise to it, and of which M, de Blainville had been able to 
reproduce only a few sentences. Besides which the memoir 
itself gives us occasion to offer some remarks, as much with 
a view to rectify certain facts which concern ourselves, as to 
state our opinion as observers of some others. 

This is thei'efore, in a few words, the history of the note in 
question, of M. de Blainviile’s memoir, and of the present 
article. 

Finding ourselves at Alters, where the poulps and shells 
of the argonaut are sometimes to be met with even in the 
middle of the harbour and along the quays, we were able to 
study at our ease this cimious animal, and to see whether, by 
thus studying, we could obtain thence such data as would 
confirm or weaken the widely diverging opinions which men 

1 Translated from an article in Guerin’s Magasin de Zoologie, entitled 
“ Documents pour servir a I’liistoire naturelle des Cepkalopodes crypto- 
dibranches, par M. Rang.” 

Voi. m.—No. 35. N. s. 3 L 



522 


M. SANDER RANG 


of great merit have put forth on this subject. We were for¬ 
tunate enough to notice some new facts, and our first impres¬ 
sion was, we confess, that our discoveries were perhaps 
favorable to the opinion that this cephalopod does not para- 
sitically occupy the shell in which it resides; we proposed 
on our return to France, to present these as simple facts re¬ 
sulting fi-om our own obseiwations, but without adding any 
reasoning, or drawing finm them any exact inferences, to the 
one among our zoologists w^ho has most especially devoted 
his attention to this matter, and who has for a long period, 
and almost singly, maintained his opinion with a power of 
conviction, which on the part of so learned and enlightened 
a man is very likely at least to suspend the judgment of 
others. 

We had an interview with M, de Blainville, and he was 
sti'uck with our remarks; he consented to lay a note from us 
before the Institute; and was desirous that he should 
himself, together with M. Dumeiil, he charged with the 
office of reporting upon our observations. 

M. de Blainville had then in his hands the interesting ob¬ 
servations which Madame Power had just made upon the 
argonaut, and which had conducted us to new discoveries; 
he had besides a crowd of documents on the same subject, 
and we consider ourselves happy to have been the means of 
inducing on his part, the publication of a memoir which 
throws so much light upon the subject it treats of, and which 
has at the same time the advantage, if not of deciding the 
question, at least of settling more precisely the opinion and 
tJie arguments of that naturalist; as well as of awakening and 
stimulating anew the ardour of travellers, who alone can fur¬ 
nish the means to solve this zoological problem of nearly two 
thousand years. 

The report of M. de Blainville was read by him to the 
Academy of Science, at the sitting of April 24, 1887, and 
printed immediately in the next number of the ^ Comptes- 
rendus’ and in many metropolitan journals, which were eager 
to give at least some exti’acts from it. 

M. de Blainville did not confine himself to this ; for hav¬ 
ing added this report to fi-esh dissertations on the same sub¬ 
ject, he formed it into the memoir, or rather the letter of which 
we speak here, and which is to he found in the third number 
of the ^ Annales Francaises et Etrangm’es d’Anatomie et de 
Physiologie.’ 

Note.'—Upon the poulp of the argonaut. Sent to the Aca¬ 
demy of Sciences ,—Madame Power, a French lady living at 
Messina, has just communicated to us die experiment she 
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has made upon thepoulp of the argonaut, by means of which 
she has ascertained that this mollusc repairs the fractures 
which may happen to its shell. Being ourselves then at 
Algiers where these animals sometimes abound, we wished 
to try the experiment, and in order to accomplish it repeated 
step by step the mode of procedure which had been so fa¬ 
vourable to that lady’s observations. 

We had also another eiid in view, that of doing justice, if, 
as we believed, there was occasion to do so, to all diose mar¬ 
vellous things, which, since the time of Aristotle, so many 
naturalists have so complaisantly repeated, concerning the 
navigation with sail and oar, of this mollusc. 

To arrive at a conviction of the incorrectness of these re¬ 
citals, we had but one means to employ, w-hicb was to find 
out the true use of the very dilatable elliptic lobes borne by 
two of the arms of the poulp, and which naturalists had so 
picturesquely considered as the sailing apparatus of this new 
species of navigator; a point which no one that we are 
aware of has yet thought of studying, although many profess 
to have seen the mollusc in a living state; and which never¬ 
theless, if once well ascertained, may be of gi*eat weight in 
the decision of die question still pending, as to whether the 
poulp holds its property in the shell by right of birth or by 
light of conquest. 

We shall first remark that we succeeded completely in a 
repetition of Madame Power’s experiment. A fracture in one 
of these shells, the animal of which lived six days in our 
basin, was found repaii*ed and completely closed; but not¬ 
withstanding our inclination to adopt the poulp with palma- 
ted arms as the true constructor of the argonaut, w^e could not, 
like that lady, consider the experiment as conclusive, in a 
discussion which is supported on all sides by so many facts 
and objections, and in which investigations have gone so far 
without being able to settle the question entirely. In fact 
the renovated part is but a thin transparent plate, a mere dia¬ 
phragm which has neither the textiwe, solidity, nor white¬ 
ness of the rest of the shell, and taking an iiTegular forai as 
if it had not been produced by the same means and the same 
organs; in a word it reminds us exactly of what hapj^ens 
among snails wiien the shell is broken; and we know that ia 
that case, the collier ^ of the animal w’hich alone has produced 
tlie shell, does not assist in the work of reparation. 

However this may be, the fact of which Madame Power 
has apprised us is new, and an interesting circumstance in 


^ Collier ^— the tliidvened and glandular margin of the mantle.—E d. 
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the history of the poulp of the argonaut; and the manner in 
which the experiment has been conducted denotes, on her 
part, great accuracy of obseiTation, and a laudable zeal for 
the progress of science. 

We now proceed to the second remark we have to make, 
and which concerns the use of the elliptic lobes of two of the 
arms of the poulp. We have watched many of these animals 
in their shells, some at liberty in the sea, which we followed 
by coasting along near them in a rowing boat; others, as we 
have already said, in a basin, where they enjoyed a seeming 
liberty; and after all we must confess that we have seen no¬ 
thing in the habits and mancnuvres of these animals which 
resembled the things that havebeen related of thempositive 
fables which have been preserved by some authors merely 
through their love of the marvellous, or their too great confi¬ 
dence in the observations of the ancient naturalists. 

We have on the other handmade the following discoveries. 
In the first place we remarked that many authors have wrongly 
represented the poulp in the shell, placing the palmated arms 
in front, that is to say, on the outer edge of the opening ; 
we find even in the beautifiil plates of a recent work of M.M. 
Ferrussac and d’Orbigny, a figure in which the animal is 
turned one way, whilst in the remainder of the plates it is 
turned another. If it were true that the mollusc is sometimes 
situated one way and sometimes another, we might take ad¬ 
vantage of this circumstance to strengthen the opinion of 
those who maintain the poulp to be a parasite; but as among 
the great number of specimens we have studied, not one has 
presented to ns an anomaly of this kind, we can cite this fact 
in support of the contrary opinion, for it naturally leads us 
to suppose that the position of the mollusc in its protecting 
covering, is not an accidental circumstance, but rather the 
consequence of their mutual identity, and of an absolute ne¬ 
cessity. 

The two palmated arms are always behind, that is to say 
they lie near the retreating spire; and we consider that part 
of the poulp which terminates in front as being ventral, and 
the opposite part, which includes the bag and the opening 
leading to the hranchise, as dorsal. When the poulp creeps, 
as w^e are about to shew that it does, these palmated arms 
might still be called posterior arms, because it is they which 
terminate behind the locomotive disc. 

We observed that these palmated arms, from the point of 
coming out of the shell, embrace it, extending from the two 
margins of the keel, whilst their membranous lobes spread 
them^lves over the two sides, which they carpet entirely, as 
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far as the anterior edge of the opening. Under whatever cir¬ 
cumstances we have observed this mollusc, we have seen it 
thus disposed. It will be enquired perhaps, how then can 
it raise itself from the bottom and sport about at the surface 
of the water, as it is sometimes seen to do ? It is simply by 
the ordinary means used by calmars and cephalopods in ge¬ 
neral ; and which consists in alternately admitting and eject¬ 
ing the sea water into and from the dorsal cavity, producing 
a backward movement, which is sometimes very rapid. 

When the poiilp crept upon the bottom of the basin, it 
presented to us the appearance of a pectinibranchiate gaste- 
ropod ; the disc which surrounds the mouth and which easily 
dilates itself to a great extent, being spread upon the surface 
of the ground like the foot of a gasteropod. The head showed 
itself above, furnished with lateral eyes and tentacles; the 
body concealing itself in a covering shell, whose outer edge 
shelters in front the tube corresponding to the arms, which 
like the siphon of a pectinibranchiate mollusc is carried back¬ 
wards. The two anterior aiins represent the tentacula; and 
the four lateral arms those tentaculiform expansions, which 
among the Monodonte^ and the Litiopes are disposed in a 
serpentine manner about the animal during its progression; 
finally the two posterior arms, carpeting with their lobes the 
two sides of the shell, merely left between them a narrow 
space of separation in the median line of the keel. 

It is in this state that we have observed the poulp crawl¬ 
ing upon its disc; but this time it went forward^ and its 
speed was so considerable as to clear a great space of ground 
in a little time. If anything happened to disquiet it, it re¬ 
treated into the shell, which immediately losing its equili¬ 
brium, turned over upon its side. 

After this description, should we not be tempted to esta¬ 
blish a relation between the cephalopods and the gasteropods, 
and the poulp of the argonaut on one side, and the Carinaria^ 
Atlantes^ &c. on the other ? 

We deceive ourselves perhaps; but it seems to us that the 
knowledge we have just obtained of the use of these palmated 
arms comes in to con-oborate the opinion of those who make 
the poulp the constructor of the shell. What inferences may 
we not in fact be led to draw from these well established re¬ 
lations between the animal and the shell; fi'om the form of 
these lobes, which exist in no other cephalopod than the 
poulp of the argonaut; and which have never been wanting 
in those we have been acquainted with, proving that this 
disposition is expressly on account of the shell; from the 
use of these lobes as a mantle, covering die whole in the 



526 


M. SANDER RANG 


manner of so many other molluscs,—lobes which would be 
useless if the animal had not had a shell from its birth ; and 
finally from that remarkable colouring at the base of the pal- 
mated arms which is reproduced in so complete a manner 
upon the coiresponding part of the shell ? 

Such was the note which we remitted to the Academy of 
Sciences, during one of the sittings of tlie month of March 
1837, a note r\^ich, as we have already said, was sent to a 
commission composed of M.M. de Blainville and Dumeiil, in 
order to make a report of it agreeably to the desire we had 
expressed; for oin: object in taking the step, was simply to 
provoke on the part of these naturalists, but more especially 
M. de Blainville, the most decided supporter of the parasitic 
theory, an examination of the new facts we brought into view, 
in order to deduce fi*om them inferences which might on one 
side or the other, tend to the determination of the question. 

We have related in what an obliging manner this natural¬ 
ist replied to our request, in undertaking to make the report 
we desked; and how he aftervt'ards returned to the subject 
in a memoir in which he examined all that has hitherto been 
said upon this interesting problem. 

It is upon the occasion of this memoir, which resumes so 
well the past thread of the argument, that we enter into the 
details which follow, in order to complete our note, and make 
known in its place and order what fiirther our researches 
concerning the poulp of the argonaut have enabled us to dis¬ 
cover. 

We are about in the first place to resume the observations 
indicated in the note, and then to deduce from them inferences 
which in our opinion may be drawn from them. We shall 
then pass on to the examination of some facts or arguments 
presented hy different naturalists; but before commencing 
we shall divest ourselves of ail personal bias as to the parasitic 
or non-parasitic nature of the poulp; which in conscience, 
there is but little difficulty in doing, for it seems to us that 
we are at this moment in the most complete uncertainty. It 
is the truth that we wish for; and in order to find it we 
know no other means than to examine calmly and candidly 
the pro and con of each argument, as well as the value of 
the observations and hypotheses that have been presented. 
The newly detailed facts in the note in question are:— 

1st. The belief more or less generally entertained since the 
time of Aristotle, respecting the skilful manceuvi'es of the 
poulp of the argonaut in progressing by the help of sails and 
oars, on the surface of the water, is false. 
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2nd. The arms which are provided with membranes in the 
poulp have no other function than that of enveloping the shell 
in which the animal lives, and that for a determinate object. 

Sd. The poulp with its shell progresses in the open sea in 
the same manner as the other cryptodibranchial cephalopods. 

4th. When at the bottom of the sea the poulp creeps upon 
an infundibuliformdisk represented by the jimction of the arms 
at their base, covered with the shell, and the part reputed 
ventral above; having in this posture the apppeai'ance of a 
gasteropodous mollusc. 

Let us now see what consequences we can deduce from 
these four established facts. 

Fabulous Navigation of the Argonaut. —shall say but 
little on this subject, only remarking tliat in giving a formal 
contradiction to those persons who have pleased themselves 
with trumpeting the marvellous recital of the ancients, and who, 
doubtless not finding it extraordinary enough, have yet more 
eniiched it fi'om the fertility of their own imaginations, our 
observations bring down the locomotive powers and habits 
of this mollusc to a normal state, that is to say, to what ob 
tains among other animals of the same class, audit is a reform 
which no naturalist that we know of has yet dared to make, 
though we are well persuaded that many among them put 
little or no faith in these artificial descriptions. 

A very natural reflection flows firom what we have just said; 
how could the important question relating to the argonaut 
possibly proceed in a clear and straightforward manner, when 
we see that for about two thousand years we have pleased 
oui'selves with going aside into the fields of the picturesque; 
and that naturalists of high repute even, admitted it all with¬ 
out a previous examination. 

If these men had dreamed of verifying facts, they would 
have discovered the real use of the supf>osed sails, and the 
question being earlier carried out would perhaps by this time 
have been resolved. 

Use of the arms furnished with membranous lobes. —In 
discovering the use of the arms provided with membranous 
lobes, we thought at the first glance that the solution of the 
problem lay there; and it was tliis impression which led us 
to express ourselves in the manner we did in oiu* note trans¬ 
mitted to the Academy. One of the first sensations we felt 
was astonishment at what we saw; since so many naturalists 
who have professed to know the argonaut with its poulp in 
a living state, had pointed out nothing similar; and this cir¬ 
cumstance w^hich led us to reflect earnestly, encouraged us 
to carry on our observations with the most minute attention. 
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It seemed to us that we were at that instant enjoying an es¬ 
pecial good fortune that we only owed to chance, and which 
no naturalist had enjoyed before us. 

Many days’ experience however, proved to us that it was 
no particular good fortune; for the poulps that we were 
watching all presented to us the same fact, and that inva¬ 
riably ! 

In order to be better understood, and to leave no doubt as 
to the position which this mollusc presents in the shell where 
it is constantly found, we will give a fiesh description of it, 
following, step by step, that which has been the most perfect 
of our experiments. 

The poulp with its shell, lying motionless at the bottom of 
the vase in which we had just placed it, struck us first by the 
brilliancy and richness of its hues, which our sketch is far 
from conveying. It was little more than a shapeless mass 
that we had before our eyes; but this mass was all silvery, 
and a cloud of spots of the most beautiful rose colour, as w^ell 
as a very fine dotting of the same, heightened its beauty. A 
long semicircular band, of a vivid ultramarine blue, which 
melted away insensibly, was very strongly marked at one of 
its extremities; ^ the shell was nowhere visible, but with a 
little attention we could easily recognize its general form, and 
we could even distinguish some grooves of its surface, as well 
as the tubercles of the keel. A large membrane covered all, 
and this membrane was that of the arms, which so peculiarly 
characterise the poulp of the argonaut. The animal was so 
entirely shut up in its abode, that the head and the base of 
its arms were very litOe raised above the edges of the open¬ 
ing of the shell. On each side of the head, between it and 
the partition wall of the shell, a small space left free allowed 
the eyes of the mollusc to see what was without, and their 
sharp and fixed gaze appeared to announce that the animal 
watched attentively what was passing around it. The slen¬ 
der arms were folded back from their base, and inserted veiy 
deeply round the body of the poulp, in such a manner as to 
fill in part the empty spaces which tlie head must naturally 
leave in the much larger opening of the shell. Of these six 
arms, the two lower* (or abdominal) ones descended on each 


band of ultra-marine blue is represented in the drawing which 
M. Bang has given as extending from the bases of the paJmated arms of 
l^jg^^long the course of the keel of the shell for about half its 

?? 'yb to custom, but without admitting the correctness of the 

'*****‘*^*^ we designate arms as being superior, that 

j- opposite arms as being inferior. 






ON THE AEGONAUT. 


529 


side the whole length of the carina, leaving a space between 
them, within which we perceived to open, the extremity of the 
tube of the ^mal; wMst the four ofiiers were disposed, two 
to the right and two to the left, in the middle part of the 
opening, contracted and irregularly bent back. As to the 
higher arms, their disposition was altogether different firom 
that of the others. Prolonging themselves towards the re¬ 
treating part of the spire, one on each side, they encountered 
the keel by the tangent line, and, without again quitting it, 
stretched out as fax as its exterior extremity, insinuating them¬ 
selves between the tubercles, and in such a manner that there 
remained in the median line of the keel, only a narrow space 
that was not covered. 

The membranous portions of these arms, dilated beyond 
anything we could have pictured to ourselves while knowing 
the animal merely by specimens preserved in spirits of wine, 
were spread over the two lateral surfaces of the shell, in 
such a manner as to cover it completely, from the base of the 
hard edge [bord calleux] to the anterior extremity of the 
edge of file opening, and consequently the keel. The appli-r 
cation of these membranes was direct, and without any puck¬ 
ering or irregularity whatever; the lower part of the two large 
arms, being completely stretched, formed a kind of bridge 
over the cavity left between the back of the mollusc and the 
retreating portion of the spire, in which the extremity of a 
cluster of ova was floating. 

We have thought it right to bring forward this new descrip¬ 
tion, in order to make more evident what is wanting in the 
plate which accompanies M. de Blainville’s letter, and in 
which the artist has not sufficiently pouxtrayed the peculiar¬ 
ity which relates to the membranes of the large arms. It, in 
fact, appears to us, that the animal being represented as con¬ 
tracted in its shell, the six arms which are not membranifer- 
ous ought not to float freely about on the outside, but that 
they should be bent back within, as we have just said, and 
as we represent them in our third plate;^ then the siphon 
ought not to appear, not being of sufficient length to do so; 
and the large arms, instead of taking the direction along the 
base of the lateral angle of the shell, ought to carry them¬ 
selves directly lengthwise along the keel, to follow it to its 
extremity, and the membrane should carpet the surface of 
the shell. 

It is very true that when the mollusc contracts itself, it 
frequently draws in, more or less completely, its large arms 

^ Plate 6 of our Supplementary Illustrations.—En. 

VoL. III.—^No. 35. N. s. 3 m 
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and tlieir membranes, and this is perhaps what they wished 
to represent; but even then we shall show that they are in 
error, for when the poulp makes this movement, which ap¬ 
pears to be a voluntary one, it draws in its arms backwards, 
and uncovers the shell only in front, so that the anterior edge 
of the membrane retires parallel to itself, as well as to the 
ftirrows of the shell. As to the reversion of a portion of the 
membrane which is represented,—-we have never observed i# 
and we must remark with respect to it, that this membrane, 
which, in the living animal, appears as we have already said 
closely applied to every part of the shell, merely glides over 
it when it retires or advances, exactly as do the lobes of the 
mantle of the cowries and olives, or merely the appendages 
of the latter. We must further observe that we have never 
seen the eggs in the place where they are represented in the 
plate in question, but much more within the opening. 

To return to the description of our poulp, which we left 
contracted within the argonaut-shell, and watching, with an 
attentive eye, whatever took place ainund it; we now see it 
extending itself from out its shell, and protruding six of its 
arms, then it throws itself into violent motion, and travels 
over the basin in all directions, often dashing itself against 
the sides. It is easy for us to observe that in these diferent 
movements the body leans a little towards the anterior part 
of the shell; and that the long slender arms, very much ex¬ 
tended and gathered into a close bundle, are carried before it, 
as well as the tube, which shows itself open and very much 
protruded. The large arms are extended along the keel, and 
their membranes carpet the whole of the shell. As to loco¬ 
motion, it is effected in the ordinary manner of poulps, that 
is to say, it progresses backwards by means of the contraction 
of the sac, and the expulsion of water through the siphon. — 
We have endeavoured in our second plate ^ to represent the 
disposition of the mollusc of the argonaut under these cir¬ 
cumstances ; and it appears to us easy to see tliat all is there 
contrived in a manner the most favorable for accelerating the 
progression of the animal. In fact the lightness of the shell, 
its narrow and keeled form, its width, least at the part which, 
presenting itself frrst, has to cleave the ambient element;— 
that membrane, which on each side carpets the shell, like a 
sheath intended to make its inequalities disappear, and to fa¬ 
cilitate the gliding of the water;—this bundle of arms extend¬ 
ed behind the animal, to oppose the least possible resivStance; 
and then, lastly, the two arms stretched like a bridge over the 

' Plate d of the Supplementary Illustrations.— Ed. 
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cavity of eggs, and appearing as if placed there to prevent 
the water from rushing into Ais cavity, and opposing a re¬ 
sistance there:—do not all these things appear exactly adapt¬ 
ed for a locomotion which should be effected with quickness 
and facility ? In truth, it must be allowed, that whatever be 
the fabricator of the-shell, it is very appropriate to the wants 
of the mollusc which to this day we have never ceased to find 
in it. 

We thought we perceived in its movements in open water 
that the poulp of the argonaut had its back uppermost, and 
consequently the tube below; it is true however that we have 
not constantly seen it so: and this last circumstance we have 
been able to observe with much more certainty in specimens 
of poulps whose arms had been deprived of their membranes.^ 

Our poulp being fatigued with the useless efforts which it 
had made in the narrow space where it was confined, and 
perhaps hurt by the shocks it had sustained against the side 
of the basin, allowed itself to fall to the bottom, and half 
contracted itself in order to take some repose; after which it 
exhibited to us another spectacle which we were far from ex¬ 
pecting. Fixing some of the air-holes of its fi'ee arms upon 
the bottom of the basin, it erected itself upon its head, spread¬ 
ing out its disc and caiTying the shell straight above it, and 
in the normal position of the shells of the gasteropods; then 
beginning to crawl, it presented the appearance of a pectini- 
branchiate mollusc, as we have said in our note to the Aca¬ 
demy of Sciences, without wishing to deduce from it any other 
relation of agreement than that of a general disposition in the 
posture and employment of some of its organs. Half drawn 
hack into its shell, this mollusc appeared to crawl upon its 
disc, the palmatures^ of which were a little raised to follow 
the movements of its arms. The body was hid in the vshell; 
the siphon placed in the anterior part of it, was turned for¬ 
wards ; those of its arms which were at liberty were very 
much protruded, and twisting round, two before and two on 
each side, like so many appendages or tentacles; and finally, 
the base of the two large anns seemed to prolong backwards 
the locomotive surface, then rising along the keel they again 

^ If it ke really the fact tliat the side on wMck the siphon is placed is 
ventral, this manner in wkicli the poulp generally swims, namely, with the 
kaclc upwards, would be an anomaly amongst the pelagian molluscs, all of 
wbicb swim with the ventral side upwards. 

® It will perhaps excite surprise to hear us talk of palmatures in these 
poulps, since they have hitherto been unnoticed. They nevertheless exist, 
though it is often difficult to see them in specimens preserved in spirits of 
wine. 
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covered it with their large membranes, as we saw when the 
ponlp was swimming in deep water. 

In this new disposition, it will be seen that the diJSerence 
is great; for it consists in means and a mode which are no 
longer the same, and also in the position of the animal, which 
is such that it finds itself turned over, the ventral surface be- 
ing uppermost Thus this mollusc, at once pelagic and lit¬ 
toral, presents a most singular anomaly; when it swims at 
the surface of the water having its* ventral part lowermost, 
and when it crawls along the bottom having it, on the con¬ 
trary, uppermost;—^two things which are completely contrary 
to what we see among the pelagian molluscs on the one side, 
and the littoral molluscs on the other. May not this 
seeming anomaly arise from the circumstance of habit, rather 
than a profound study, having led us to designate by the 
name of the ventral part that in which the siphon and the 
opening of the branchial sac are found, and by that of the 
dorsal part that which is opposed to it, whilst perhaps it is 
just the contrary ? However, the learned Professor, whose 
opinion upon these matters has so much weight with us, re¬ 
jects altogether this last idea. 

In this new locomotive power of the mollusc (in which we 
are of opinion that reptation, as it is generally understood 
among the Mollmca^ was only apparent, the suckers really 
causing the motion) its progress was slow, and quite difier- 
ent from what we had previously seen. It worked itself for¬ 
wards, like the gasteropodous Mollusca. 

To termiuate a description already perhaps too long, but 
which we judged necessary, in order to give a clear idea of 
our last observations, we mil mention that when the poulp 
was at the point of death, it drew in, by little and little, its 
large arms and their membranes, and contracted them upon 
themselves and all the other arms, so as to obstruct the open¬ 
ing of the shell. At this moment we moved the shell, and 
the poulp immediately separated itself from it, not voluntari¬ 
ly but accidentally, for it no longer held it in any way. It 
appeared at first to reanimate itself a little, made some move¬ 
ments in the basin, walking upon its head, then fell from 
weakness, and very soon died. All this passed^, in less than 
ten minutes. We should add that we have repeated these 
experiments upon many specimens. 


(7b he continued.) 
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Art. —On the Katural History of the Gennan Marmot (Ham¬ 
ster). By W. Weissbnborn, Ph. D. 

( Continued from page 483 ). 

Enemies. —Dogs of almost any breed are very eager to de¬ 
stroy the hamster, but never devour it. They are, I believe, 
in many neighbourhoods the great means of preventing the 
hamster from multiplying to an injurious extent. Many a 
plodding citizen is working for the good of the community, 
in wen<hng his way homewards, accompanied by his dog, 
from some distant ale-house in the dusk of the evening; for 
whilst he talks on politics, his dog is more usefrdly occupied 
in killing hamsters in the neighbouring fields, which in seve¬ 
ral instances have been thoroughly got rid of, pro tempore, 
along the roads leading to places of public resort, where 
the ale happened to be good. The fox destroys a great many 
hamsters, but their most inveterate enemy is the pole-cat, 
which wages the same unrelenting war against the hamster, 
as the weasel does with the rat. The pole-cat makes its chief 
food of the hamster during autumn, penetrating into its bur¬ 
rows, and taking up its abode there, if convenient, where he 
lays up a store of often as many as ten dead hamsters. This 
is a well known feature in the habits of the pole-cat, as for 
instance, in the neighbourhood of rivers large stores of eels 
have been found in the burrow of that animal. The large 
owls are also among the enemies of the hamster. On the 
means employed by man to destroy this animal, we shall treat 
further below. But I ought to mention among its enemies, 
two parasitic creatures, both discovered by Dr. Sulzer. The 
first is the Acarus criceti (ovalis, albus, pellucidus, pedibus 
aequalibus, seque dissitis, obtusis); this mite is about half 
as large as the head of a flea; it has eight equidistant feet of 
equal length and thickness, which are as long as the body is 
broad. The foremost pair has eight joints, those farther behind 
have more. They are hairy and truncated. Head pointed, 
very small, with two antennm^ that are twice as long as the 
head, and after embracing the latter converge towards their 
extremities. They resemble the feet, but are naked. When 
the insect is replete with blood, its belly, which is bristly 
here and there, looks red. It runs rather quick, is found on 
old and young, even sucking specimens, and does not leave 
the animal during its winter sleep, which it does not share, 
The hamster diggers are often bitten by these Acari^ which 
cause severe burning and itching, as they dig themselves 
into the skin. After eight or ten hours, however, all pain 
ceases, and the parasite cannot continue in existence on man 
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for any length of time. Sulzer has moreover found in the 
diwde?mm a tape-worm^ but which he could extract only in 
fragments. It was extremely flimsy, and its joints were 
broader than long. 

Propagation .—About the end of April the hamsters begin 
to copulate. The male visits the female in her burrow, and 
resides with her for a few days only. They then evince suf¬ 
ficient mutual love to defend each other. Sometimes two 
males meet in the burrow of the same female, when a furious 
battle begins, which ends in the death or flight of the weaker. 
The manner in which they copulate is not known, as this 
act takes place underground, and has never been observed in 
captivity, although much pains have been taken to make them 
propagate in rooms. As soon as the act is completed the 
female drives the male away. The duration of pregnancy is 
not known, but it is about four weeks. Many females hav^ 
been taken when the males were with them. They grew big 
and thin again, without their litter appearing; this is explain¬ 
ed by an observation of Dr. Sulzer's, who saw a female which 
he had kept for some time, in the very act of devouring a 
young one to which she had just given birth. He killed her, 
and found in the uterus six others which were capable of 
living. When taken out of the foetal membranes they were 
blueish, but became almost as red as blood when dry. Six 
hours after, nascent hairs were distinctly perceived. When 
a female is caught with her litter, she will continue to suckle 
them. The young are bom blind and naked, but with the 
full number of their teeth. Their blindness lasts eight or 
nine days. The number of one litter is from 6 to 18, accord¬ 
ing to the age and size of the female, which brings two litters 
at least every year. As the young of the first litter get fit 
for propagation within the same season, an old female may 
produce up to 100 individuals of her species in one year. 
The age to which the animal lives appears to be eight or ten 
years. The young grow very rapidly, and begin to dig when 
but a fortnight old. It is a curious fact, that though the 
male and female, when alone, will make a stout defence, when 
dug after by men, long before they are diiven to the farthest 
end of their burrows, yet the female, when with her litter, 
will leave them in the lurch, stop the tmn-again passage of 
her burrow with earth, and dig away as fast as she can, often 
as many as four or five feet from the place where she has left 
her young ones, before one can get at her. Were she to dig 
in a perpendicular, instead of a horizontal direction, she 
might be almost sure to escape for good. 

Burrows ^—The subterraneous habitations of the hamster 
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are differently constructed^ according to the age, sex and soil. 
Yet what all the bunuws have in common with each other, 
may be reduced to the following terms. Each burrow has 
two openings at least, one of which descends obliquely, the 
other perpendicularly. The former is excavated from with¬ 
out, the latter from within, wherefore the whole of the earth 
which is carried above ground is lying before the former, 
which is called the creeping hole^ whilst the other bears the 
name of the plunging holey and may often be sounded with 
a wand, to the depth of 3 or 4 feet. But before it opens into 
one of the chambers it always bends a considerable way to 
one side. As the chambers are situated between the creeping 
and plunging-holes, it is generally found that when a bun'ow 
has only two holes, the bend of the plunging-hole is turned 
towards the creeping-hole. The external openings of the 
two holes are at the distance of at least 4, sometimes as many 
as 10, feet from each other. The creeping-hole is not in such 
constant use as the other, and in an inhabited burrow it is 
regularly found stopped with earth at about 1 foot from its 
mouth, for a length of about half a foot. The plunging-hole 
is never stopped in summer. A hamster-burrow is at once 
known from either that of the mole or of the Mtis amphihius 
by the heap of earth never being hemispherical, but rather 
flat and spreading, and by its presenting the sub-soil on its 
surface. The chambers which approach more or less to the 
oval shape, are more vaulted in the ceiling than in the floor. 
Their volume is between that of an ox-bladder and four times 
that size. The one serving for the habitation (the 7iest-cham- 
her) is commoaily small, and furnished with a litter of soft and 
fine straw. It is the nearest to the creeping-hole. It com¬ 
monly presents three openings, one in the continuation of 
the creeping-hole, one leading to the plunging-hole, and one 
communicating with the store chambers, of which there are 
one, two, three, or more. The passage which leads to the 
creeping-hole becomes wider at a short distance from the 
nest-chamber, and there the hamster deposits its excrements. 
The store-chambers contain each from one to twelve pounds 
of com or other seeds. Young individuals construct only one, 
which is not even large; but the old, especially males, which 
have much leisure to lay up stores, have sometimes as many 
as five store-chambers of the largest size, containing up to 
651bs. of com, or 1 cwt. of horse beans together. If large 
seeds, as horse beans, peas, vetches, &c., be at hand, the 
store is commonly larger in proportion. The chambers are 
completely filled with the seeds, which are rammed into them 
so as to constitute tme silos. Sometimes the passages lead- 
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ing jfrora one chamber to the other are likewise filled with 
com, &c. The com and other seeds are collected at random, 
as they present themselves most conveniently during the 
nightly rambles of the hamster. If the chambers are found 
fiUed with a particular kind of seed each, this is merely acci¬ 
dental. Thus sometimes summer com is found in one cham¬ 
ber, and winter com in another, but a hamster whose burrow 
happens to be in a winter field of rye, wheat, &c., will first 
collect of this, and after the field has been reaped, he will be 
obliged to resort to some other field, w^iere the harvest is 
still standing. Often rye, wheat, peas, vetches, flax-husks, 
&c., are all, or partly, found mixed together in the same 
chamber. Sometimes, below these store-rooms others are 
found, into which the seeds have been transported when they 
have begun to germinate. I need therefore scarcely say that 
the hamster does not show any sense of order in collecting, 
nor does he bite out the germ or corculum of the seeds, to 
prevent them from germinating, as has been advanced. The 
burrow where the female has her young, differs in some es¬ 
sential points. It has but one creeping, but often as many 
as eight plunging-holes, distributed over a space of 8 or 10 
feet in diameter. These plunging-holes all terminate in 
the nest-chamber, and such a burrow is generally abandoned 
as soon as the mother drives her young away from her. The 
young dig, during the first months of their independance, 
burrows only two feet deep, in which there is but one nest 
and one store-chamber, the latter containing but 4 or 51bs. of 
seeds, and which have but one creeping and one plunging- 
hole. The young of the first litter, which propagate the 
s^e season, dig larger burrows in autumn, and all interme¬ 
diate sizes between the largest and smallest may then he 
found. The depth of the burrows is determined by the natoe 
of the soil and the seasons. Those in stony and strong land 
are less deep than those in loose, rich mould. Those con¬ 
structed in spring, when no com is collected, are compara¬ 
tively shallow. The later in the season the deeper they are 
constructed, and the winter-burrows often descend to the 
depth of six or seven feet. 


(To he continued.J 
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Art. III .—Description of two Hemipterous Insects* By Mr. Adam 
White, M.E.S., M.B.S. 

Of the habits of the Hemiptera^ except in one instance, little 
or nothing is known; a few scattered notices in Wolff’s work 
and a paper by Hausmarm being, as far as I am aware, nearly 
the sum and substance of what has been registered on the 
economy of an order of insects, numerous m species, ever 
varied in form, often mostbeautifially coloured, and frequently 
curiously sculptured. In the scutellated division, two species 
of which I intend to describe in this paper, an Indian species, 
Plataspis silphoides, {Tetyra silphoides, Fab.) is stated by 
M. Westermann of Copenhagen, to be found in great profusion 
in rice fields, upon the crops of which it is believed by the 
natives to commit great havoc. ^ 

It would be difficult to find out the principles upon which 
entomologists have acted, in assigning the various terms of 
Scutellera^ Tetyra^ and Tliyreocoris^ —^three generic names 
established in the same year, and evidently intended by their 
respective authors, Lamarck,® Fabricius, ^ and Schrank^, to 
be applied to that one and the same group of insects, indi¬ 
cated by Linnaeus in his ^ Systerna Naturae’ as Ciniices scm^ 
tellati ; scutello longitudine abdominis”. Had those succeed¬ 
ing naturalists, who have adopted all three names in their 
divisions (rendered necessary by the discovery of many new 
sjpecies), proceeded upon the plan laid down by some scien¬ 
tific legislators, of considering the first species described as 
the type of the genus, the matter would have been set at rest; 
Cimeoc nohiliSy L., in that case, would have been imiversally 
regarded as the type of Scutellera ; Cimex imperialism Fabr., 
the type of Tetyra; and the beautifully marked Cim* lineatuSm 
L., would have settled down as the Thyreocoris lineata of 
Schrank. 

Dr. Leach, however, applied the first of these names to the 
set of insects to which Cim* nohilis, signatuSj &c. belong; 
the second to the species lineatus, maurusy fuliginomsy in^ 
unctusy scarahceoides and their allies ; while he restricted the 
name Thyreocoris to Schrank’s last species the Cimex globus, 

' Silhermann, ‘Revue Entomologique,’ I. 3e livr. p. 111. 

® Syst. des Animaux sans Vert. p. 293, (Paris, 1801). 

® Systema Rhyngotorum, p. 128, (ed. Bransvigse, 1803. I have never 
seen the 1st edition of this work, referred to hy Cuvier in the alphabetical 
table of authors, given in the ‘ Regne Animal,’ and hy Percheron in Ms Bih- 
liographie Entomologique, as being published in 1801). 

^ Fauna Boica, II. abth. 1, p. 67, (Ingolstadt, 1801). 

VoL. III.—No. 35, N. s. 3 N 
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Fabr.^ He did not include^ as Burmeister and Germar do, 
the broad-headed insects, closely allied to the glohus division, 
in his genus Thyreocoris^ for we find him shortly aftei*warcls 
publishing in the a23pendix to ^ Bowdicli’s Mission to Aslian- 
tee’ a large red-spotted black species as the Canopus pmic- 
Wolff regarded the Tetyra later alls 
Cimicum’,tab.l7, fig. 169, a species near the Tet, Scarabmoides 
as the type of the genus Thyreocoris ^—see his postliumous 
MSS. published by his father in the preface to die 5th fascicle 
of Ms elaborate and indispensable work. By Burmeister,^ 
Spinola^ and Germar,^ all three terms are employed, though 
in many instances in different accej)tations. 

Hojie,'^ liahn,’ and Laporte^ reject, and perhaps very , 
properly, the names of Tetyra and Thyreocoris; the two 
first give the name to that division to which the first species 
to be described belongs, while Laporte applies to the genus 
the name of Graphosoma. I follow the example of Laporte, 
Spinola, and partly of Germar in the apjilication of the name, 
for though Lamarck afterwards quoted the Oimex lineaiiis as 
fonning jpart of his genus Scuiellera, (Hist. Nat. des Anim. 
sans Vert iii. p. 491) his originally described character of the 
scuiellmn entirely cos-eiing the hemelyira, would have exclu¬ 
ded it (Systeme des Anim, &c. p. 293.) 

With regard to the second species, I follow Laporte, Spi¬ 
nola and Westwood, in giving the generic name of Coptosomay 
Laporte, to that small-headed, ^-^omiQ&-iareus division, of 
which Cimex globus is the type, while to the broad-headed 


» Zoological Miscellany, voh I. p, 36 (1814).—The Doctor’s MSS. in a 
very useful compendium of British Annulosa, published hyMr, Samouelle. 
Encyc, Edin. voL ix. quoted hy Mr. Stephens in the second part of his 
Systematic Catalogue, p. 338. 

* P. 496 (Appendix No. 4). Mr. Cr. R. Gray has published a figure and 
description of this species in the 2nd vol. of Griffith’s Translation of Cuvi¬ 
er’s Animal Kingdom, p. 233, pi. 92, fig. 2. It may he mentioned that it 
is in the 4th Appendix of Bowdich’s Mission that Leach instituted the ge¬ 
nera Tefflus and Petrognaiha, the Carolus Meyerlei^ Fabr. being the type of 
the former, and the Lamia gigas^ Fabr. of die latter; so that the name 
Omacantlia of Serville must give place to Pelrognaiha on the score of 
priority, Bowdich’s Mission having been published in 1819, and the 4th 
volume of the Annales de Soc. Entom. de France, containing Serville’s dis¬ 
tinguished labours, in 1835. 

® Handbiich &c. ii. 1 abth. Berlin, 1835. 

^ Essai sur les genres d’Insectes appartenants a I’ordre des Hemipteres, 
&c. Genes. 1837. 

® Zeitschrift fur die Entomologie, heft 1,1839. 

® Catalo^e of Hemiptera, London, 1838. 

Essai (See, in*Gnerin’s Slagasin de ZooL 1832. 
s Wanzenaxtigen Insecten, Nurnherg, 1831. 
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division, Laporte’s name Platycepliala would be applied, 
were it not that, as Mr. Westwood has pointed out, the name 
has been pre-occupied; I am rather inclined to think diat 
Serville’s Brachyplaiys is synonymous with Laporte’s genus, 
in which case Mr. Westwood’s name Plataspis must be re¬ 
jected, on the score of its being given after the publication 
of Boisduval’s ‘ Faune Entomologique de I’Ocean Pacifique,’ 
p. 627, 1832. 

BoisduvaJ, in the work mentioned above, remarks tliat the 
extremity of the scuielhm in the male of Brachyplatys is 
notched, Mr. Westwood however, in' his excellent paper on 
Copiosoma, published in the 2nd vol. of this series,^ has 
pointed out that it is the female that is so distinguished; the 
transverse folding of the anterior wings seems to me, to be 
implied by Burmeister in his expression “ die Haul zurneck- 
geschlagen,” as is the occurrence of two joints only to the 
tarsus. My inexperienced eyes can only detect four joints 
to the aniemi(B in the species described below, but this, added 
to the female having a blunt clypeus, as well as notched scu- 
telhim, and both sexes having the femora much compressed, 
as well as the last joints of the anienn<B^ which are also hairy, 
with a few other rostol characters, may j^erhaps indicate tliat 
the insect is entitled to generic separation; but I am unwil¬ 
ling at present to give a name, lest it should be afterwards 
quoted as among the things that were. 

I cannot see how Hahn and Spinola can possibly apply 
the term Thyreocoris to a division, not a species of which is 
quoted by Schrank as belonging to his genus. I am then of 
opinion that the Telyra scarahceoicles^ lateralis and helopio- 
ideSy three species figured by Wolff, as well as many of, if not 
all, the species included by Germar in his definition of the 
genus Odouloscellsy the type of which as given by Laporte 
himself in his ^ Essai’ p. 74, is the Telyra fiiUgmosa of Fabr., 
{Ursoco7'is f(dtglnostts) Germar, 

(p. 47.) I propose to name the genus (which seems almost as 
peculiar to the new world, as Coptosoma and Plataspis are to 
the old) Corimelmna^ the type being the Tetyra lateralis of 
Fabr. and Cor. scarabceoides, helopioides, nifidiiloides and 
alhipennis^ being included in it; it is unnecessary to take up 
space in describing the characters, as they are already done 
in such an able manner by Professor Gennar, in his ‘ Zeits- 
chrift,’ I. pp. 36 and 37. Our first species, Graphosoma 
Wilsonf the specific character, merely, of which is given 
beneath, comes near the G. seinipunctatiim of authors, from 


> Mag. Nat. Hist. New Scries, ii. pp. 2S, 29. 
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wHch however, it is abundantly distinct. In the elongated 
form of the head and scutellwn^ as well as in having the sides 
of the scutellum distinctly sinuated in the middle, it more 
nearly approaches a species from Teneriffe, in the collection 
of the British Museum, to which I applied the name Gar, 
interruptumy in a paper on several new genera and species 
of Hetnipteray read several months ago before the Entomo¬ 
logical Society. 



Graj^hosojna Wilsoni, zn&gnified. d, Ditto, laterftl view, natural size, 
c, Plataspis (?) c&racina, fern, magnified d, lateraJ view, natural size, 
e, part of upper side of head &c. of female. /, head of male, viewed from above. 


I characterize my species as follows:— 


GrapJiosoma WiUoniy n. sp. fig. 68, a, 

O. sanguiaeum, Ihorace punctis 8 distinctis, striaque postica laterali, 
nigris? scutello ”basi punctis 4 nigris, lateralilms elongatis et acuminatis; 
sttbtus fiavum (in spec, mortuis) nigro puuctatuxn. Long. lin. 6, 

Hah, in Peraa. 

In Mns. Donii Wilson, Edinensis, natuise, insectoram praesertim, scru- 
tatoxis diligentiissiim, et ‘ Entomologia Edinensis’ cum Dorn. Duncan, 
auctoris. 

This species was brought over by Mr. Wilson’s brother- 
in-law, Sir John MacLean, along with many other fine insects 
and spiders, for the opportunity of examining and describing 
which, I am indebted to the great kindness of Mr. Wilson. 

The second species may he thus described:— 


Plaia^pis (?) coraaina, n. sp. fig. 68, c. 


P. ®neo..nigra, nitida (pectoreque solum fuliginoso), tkomcis lateiibus 
hemelytrorumque basi, abdominisque lateribus fulvo anguste marginatis. 
Jfos, clypeo antice rotundatb,! i v 

„ truncate, 


Ha6. in Java. In Mns. IJpcteiis Greville, ‘Scottish Cryptogamic Flora’ 
celebemmi auctoris, turn insectoxum turn plantarum studiosissiini. 
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I have alluded above to a paper on Hemijptera^ as yet un¬ 
published; I subjoin the characters there given of the 

GrapJiosoma interruptum. 

G. nigmm, thorace lineis tiibiis, dorsali solum elongato, arcubus partis pos- 

terioribus flavis (in vita rubris ?), scutello lineis tribus, margineque tenui 

flavis. 

I subjoin also the characters of a few of the other species 
there described, expecting the Society to publish my figures 
and particular descriptions. 

Of the Cimex costatus of Fabricius, a species seemingly 
unknown on the continent, I have made a genus, which, to 
the remarkably raised edges of the canal for the beak, so pro¬ 
minent in the genus Solenostliedium of Spinola, Cceloglossa 
of Germar, (both founded by their respective authors on the 
same species,—the Cimex lynceus of Fabricius, figured in 
Coquebert’s Illustr. Iconogr. tab. 10, fig. 7), adds a thorax 
semicircularly dilated behind, as well as other characters to 
be pointed out elsewhere. 

I name it ColeotichuSy the species Cot costatiis^ the origi¬ 
nal specimen of which is still to be seen in the Banksian col¬ 
lection of insects, bequeathed to the Linnean Society. In the 
British Museum cabinet there are two specimens of this rare 
insect, presented by Mr. Children, the officer of the zoologi¬ 
cal department. Mr. Shuckard tells me he has a second spe¬ 
cies in his collection, but this I have not yet seen. 

Another elongated thick species, kindly lent me by Mr. 
Newman irom the valuable collection of the Entomological 
Club, would enter, I believe, into Germar’s genus Calliphara^ 
but not having the specimen beside me, T cannot exactly make 
out whether it may not more properly belong to Scutellera, 
Its specific character may be given as follows. 

Calliphara (Scutellera ?) bifasciata^ n. sp. 

C. luteo-aurantiaca; antennis, capite, thoracis fascia postica transversa, 
scutelli macula dorsali fasciaque post medium transversa, tihiisque, cteru- 
lescenti-viridihus. Long. lat. 

Hah. in insula Maris Pacifici Bom. Newman ignota. 

An elegant species sent by Mr. Daniel Wlieeler to the En¬ 
tomological Club. 

Another species, placed by me in Laporte’s Calidea 

{Callidea Bunn, and Germ.), I characterize as follow^s; it is 
a most beautiful species, but the antennoi unfortunately am 
wanting. 
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Calidea farenium^ n. sp. 

C, supra ochraceo-rubra, maculis 12 nigris, thoracis 4, prioribus minutis, 
scutelli 8, 5 basi : *:, 3 post medium *. *, capite supra (2 maculis rubris 
exceptis), pectore, abdominisque maculis lateralibus, pedibusque nitidis, 
nigro-violaceis. Long. lin. : lat thor. lin. 4|-. 

Hah, in Australia. In Mus. Brit. 

Another species is very strikingly marked; I call it, 
Tectocoris Childrefii, n. sp. 

T. luteo-fulra, thorace maculis 4, scutello 11, atris, subtus nigrescenti- 
puTOurea, pedibus viridibus. Long. lin. 8i ; lat. thor. lin. SJ. 

Hah. in Nepalia ? 

Found in the valuable collection of insects bequeathed by 
Major-General Hardwicke to the British Museum, and named 
in honour of John George Children, Esq., late Secretary to 
the Royal Society, whose collection, books, and advice have 
been ever at my service. 

Many other species I have described in the paper above 
alluded to; a rather hairy one from Sierra Leone, of a beau¬ 
tiful dark green colour, with six black spots on the tlioraoc^ 
and seven on the sciitellum^ with a dorsal line extending from 
the base to beyond the second pair of spots, I have named Ca¬ 
lidea Morgani, after the chaplain of the colony at Sierra Le¬ 
one, who, amongst many valuable insects sent to the national 
collection, has communicated a specimen of the remarkable 
Hymenopterous genus, Agaon of Dalman, as pointed out to 
me by Mr. Westwood, 

In that paper I also characterized a genus of CoT’eiim from 
Nepal, somewhat connected with Menenofus (Lap.), agree¬ 
ing with it in the lateral dilatations of the thorax being bent 
forwards and upwards, but differing from both it and Cerhits 
in the proportions of the joints of the antennm,, the basal joint 
being longest, the second, third, and fourth differing but lit¬ 
tle in length, the last slightly bent, and in the veining of the 
Jiemelytra, The femora^ in both sexes, more or less thick¬ 
ened, and all the tibicBy in both sexes of the typical species, 
dilated, 

I name the genus, from the winged” neck, Derepteryx; 
the first species being Der, Chrayii^ of a brown colour, the 
thorax rough with tubercles, while in the second— Der, Hard- 
wickii —^the tibm^ in our specimen (a female) are sim¬ 
ple, the thorax above being comparatively smooth. I have 
named the first species after John Edward Gray, Esq. F.R.S. 
whose uniform extreme kindness, and assistance in my sci¬ 
entific pursuits, I embrace this opportunity of gratefully ac¬ 
knowledging. 
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Another very flat genus, the precise locality of which, in 
the system, I have not yet ascertained, though it may be near 
Phytocoris^ wants the ocelli^ and is of an oblong elliptical fonn, 
the head being small and somewhat square, with a distinct 
neck behind the rather prominent eyes; the thorax is nar¬ 
rowest in front, gradually increasing in breadth behind, scu- 
tellum large, as is the coriaceous part of the hemelytra; legs 
long and fringed with hairs; anteiincB wanting in our speci¬ 
men, all but the basal joint, which proceeds from a slightly 
projecting lobe on the upper side of the head; the beak is 
short, not reaching far beyond the first pair of legs: the spe¬ 
cies is 7 lines long, and may be characterized as follows.— 

Caliprepes Grmjii, 

C. viresceati-luteus, thorace maculis 2 dorsalibus posticis triaTigulariLiis, 
soutello 2 basalihus, mbris: bemelytrorum parte coriaoea, linea apicali 
traiisversa, viridi,—taembranacea, linea basali obseura. 

Hah. in Nepalia? Coll. Mus. Brit. 

Named in honour of George Robert Gray, Esq. late Secre¬ 
tary to the Entomological Society of London, whose works 
on insects, but especially on Ortliopiera^ must always rank 
among the most important Entomological publications of the 
present day. 


Art. IV .—A Systematic Catalogue of the Fossil Flmits of Britain. 

By John Morris Esq. 

{Continued from page 457). 

NEUROPTFRIDFS, Gopp. 

Frond simple, pinnate or bi-pinnate. Secondary veins issuing in num¬ 
bers from the midrib, which does not extend to the apex of the pinnule; 
or, all the veins are forked, and rise in a fan-shaped manner from the base 
of the pinnule; the midrib being scarcely apparent. 

Neuropteris, Brong. 

Frond pinnate or bi-pinnate. Pinna or pinnulce cordate or subcordate 
at their base, rarely adnate or decurrent. Midrib thick, not extended to 
the apex, secondary veins numerous, slender, usually forked and curved. 
Sori lanceolate, even, (with an indusium), arising from the veins of the apex 
of the pinnule, and often placed on the bifurcations. 
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* PinncB or pinnula cordate, rajrely subcordate or truncate. 

Neurop, attenuata^ Lindl. and Hutt. iii. tab. 174. Coal 
Measuresy Newcastle. 

- smilacifoliay Stemb. part ii. pages 29, 33, part iv. page 

16, excluding the synonvme of Scheucbzer; Gopp. page 
191; Neuropt. acuminata^ Brong. Prod, page 53; Hist. i. 
page 229, tab. 63, fig. 4; Lind. & Hutt. page 143, tab 51. 
Coal measures^ Scbmalkalden and Dicteberg, Germany; 
Felling, England. 

- cordata^ Brong. Hist. i. page 229, tab. 64, fig. 5; Lind. 

and Hutt. page 119, tab. 41; Stemb. part v. and vi. page 
60. Coal measures^ Leebotwood, England; Alais and St. 
Etienne, France; Waldenburg. 

- Scheuchzerii Hoffm. iv. page 151, fig. 1—4; Karst. 

Arch. xiii. tab, 2, page 27; Stemb. v. and vi. page 70.— 
Philliies minet'alis^ Lluid,^ pa-ge 12, tab. 5. Osmunda^ 
Scheuch. tab. 10, fig. 3. Coal measures^ Osnabruck; Wil- 
lekesbarre; England. 

- angustifolia, Brong. Hist, page 231, tab. 64, fig. 8, 4; 

Stemb. V. and vi. page 70. Coal measures^ Bath \ Wil- 
lekesbaire; Radnitz ; Waldenburg. 

—— acutifolia^ Brong. i. p. 231, tab. 64, fig. 6, 7; Stemb. 
T. and vi. tab. 19, fig. 4. Coal measures^ Bath; Willeks- 
barre; Bohemia; Waldenburg. 

- Voltziiy Brong. Prod, page 54; Hist, page 232, tab. 67; 

Stemb. V. and vi. page 70. Grds higarr^^ Strasburg. 

— crenulatay Brong. Hist. i. page 234, tab. 64, fig. 2, (ex¬ 
cluding synonymes); Stemb. V. andvi. page 71. Coal 
measuresy Saarbriick. 

- max^ophyllay 'Qrojig. Hist. i. page 235, tab. 65, fig. 1; 

Stemb. V. and vi. page 71. Coal measuresy Dunkerton; 
Somerset. 

—— Cistiiy Brong. Prod, page 53; Hist. i. page 238, tab. 70, 
fig. 3. Coal measureSy Willeksbarre. 

- Grangeriy Brong. Prod, page 53; Hist. i. page 237, 

tab. 68, fig. 1; Stemb. v. and vi. page 71. Coal measureSy 
Zanesville, U. States. 

- Totundifoliay Brong. Prod, page 51; Hist. i. page 238, 

tab. 70, fig. 1; Stemb. v. and vi. page 71; Gopp. tab. 1, 
fig. 6. Coal measureSy Du Plessis, France. Alpine oolitOy 
La Roche Macot; Col de Balme. 

- flexuosuy Stemb. part iv. page 16, part v, and vi. page 

71; Brong, Hist. i. page 239, tab. 65, fig. 2,3, tab, 68, fig. 

^ Litkopkylacii Britannici Idmographia, 1760. 
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2. Osmimda gigantea^ var. /S, Stemb. part iii. page 36, tab. 
32, fig. 2; GeoL Trans. 2nd series, vol. i. page 45, tab. 7, 
fig. 2. Coal 7neasures^ Axminster and Canaerton, England; 
Saarbrnclc; France; Waldenburg, Silesia. Alpine oolite^ 
La Roche Macot. f Culm Devon. 

- gigantea^ Stemb, part iv. page 16, part v. and vi. page 

72; Brong. Prod, page 54; Hist. i. page 240, tab. 69; 
Lindl. and Hutt. page 145, tab. 52; Gopp. page 196.— 
Coal measures^ Silesia; Saarbriick, Bohemia; Newcastle, 
England. Alpine oolite^ Servoz, Savoy. 

- tenuifolia^ Stemb. part v. and vi. page 72; Brong. Hist. 

i. page 241, tab. 72, fig. 3; Gopp. page 197; Bronn,* i. tab. 

7. fig. 4. Coal measures^ Silesia; Newcastle. 

Alpine oolite^ Petit-coeur. 

- Loshiiy Brong. Prod, page 53; Hist, page 242, tab. 73; 

Stemb. part v, and vi. page 72; Gopp. page 198. lAtli- 
osmunda minor^ &c. Lluid. tab. 4, fig. 189. Coal ineasure^y 
Newcastle, Lowmoor; Willekesban*e; Silesia; Valencien¬ 
nes; Liege. 

- heterophylla^ Stemb. part iv. page 17, part v. and vi. 

page 73; Brong. Prod, page 53; Hist. i. page 243, tab. 71, 
Neiir, Loshiiy Brong. Hist. i. tab. 72. fig. 1; Gopp. page 

198. Coal measti7esj Charleroi; Saarbruck.^ 

- Brongniartii^ Stemb. part v. and vi. page 73. Neur* 

heierophylla^ Brong. Hist. i. tab. 72, fig. 2; Gopp. page 

199. Coal measures^ Charleroi; Saarbriick. 

- Soretii^ Brong. Hist. i. page 244, tab. 70, fig. 2; Stemb. 

part V. and vi. page 73. Coal meamres^ Newcastle, Al¬ 
pine oolite^ La Roche Macot, Tarentaise. 

- microphylla<^ Brong. Hist. i. page 245, tab. 74, fig. 6; 

Stemb. part v. and vi. i^age 73. Coal measures^ Willekes- 
barre. 

- Gaillardotiy Brong. Hist. i. page 245, tab. 74, fig, 3; 

Sternb. part v. and vi. page 73; Gopp. page 200, Mus- 
chelkalky Lnneville. 

- Diifresnoyi^ Brong. Hist. i. page 246, tab. 74, fig. 4, 5; 

Gopp. page 200. Otopteris Dufresnoyi, Lindl, and Pliitt. 

ii. page 142. Bed sandstone^ Lodeves, France. 

- elegans^ Brong. Hist. i. page 247, tab. 72, fig. 1, 2; 


* Lethasta Geognostica. 

^ The Neuropteris Loshii of Brong. Hist. tab. 72, fig. 1, has been placed 
as a synonym of Neur. heterophylla upon the authority of Prof. Goppert, 
although it appears to differ in decreasing much less rapidly than the lat¬ 
ter, and the terminal portion is consequently not lanceolate, which Brong- 
niart considers characteristic of Netir. heterophylla. 

Yol* III.— ^No. 35. N. s. 3 o 



540 


FOSSIL PLANTS OF BRITAIN. 


Stemb. party, and vi. page 73; Gopp. page 201. Red 
sandstone^ Sulz-les-Bains. 

- plicatay Stemb. part iv. page 16, party, and yi. tab. 19, 

fig. 1—3; Brong. Hist. i. page 248; Gopp. page 201.— 
Coal measures^ Bohemia; Silesia. 

- ohovata, Stemb. part y. and yi. page 74, tab. 19, fig. 2; 

Brong. Hist. i. page 248; Gopp. page 202. Coal mea- 
mres^ Bohemia. 

** Pinna or pinnula obtuse at the base, (never cordate). 

- Lindleyana^ Stemb. party, and yi. page 73; Gopp. page 

202. Ze^/m, Lindl. and Hutt. i. page 139, tab. 49, 
excluding synonymes). Coal measures^ Felling, England. 

-Stemb. part y. and vi. page 75; Gopp. page 

203. Neur, Soretii, Lindl. and Hutt. i. page 141, tab. 50, 
(excluding synonyms). Coal measures. Felling. 

Pinna ovpinnula adnate, the lower ones sometimes decurrent. 

- oblongata, Stemb. part v. and vi. page 75, tab. 22, fig. 

1; Brong. Hist. i. page 249; Gopp. page 203. Coal mea¬ 
sures, Poulton, Temsbuiy, Somerset. 

- decurrens, Stemb. part y. and vi. page 76, tab. 20, fig. 

2; Brong. Hist. i. page 249 ; Gopp. page 203. Coal mea¬ 
sures, 

- conferta, Stemb. part v. and vi. page 75, tab. 22, fig. 6; 

Gopp. page 204. Coal measures, Bohemia; Silesia. 

- alpina, Stemb. part v. and vi. page 76, tab. 22, fig. 2; 

Gopp. page 204. 

-- receniior, Lindl. and Hutt. i. page 195, tab. 68; Gopp. 

page 205; Stemb. party, and vi. page 76. Oolite shale, 
Gristhorpe Bay. 

- Ugata, Lindl. and Hutt i. page 197, tab. 69; Stemb. 

part v. and vi. page 76. Pecopteris Ugata, Phillips,* tab. 
8, fig. 14. Oolite shale, Gristhorpe Bay. 

- serrata, Stemb. part v. and vi. page 76. Odontopteris 

crenulata, Brong. Hist. i. page 254, tab. 78, fig. 2. Coal 
measures, Terasson, France. 

- lohifolia, Phillips, tab. 8, fig. IS; Gopp. page 206.— 

Pecopteris lohifolia, Lindl, and Hutt. iii. tab. 179. Oolite 
shale, Haibura, Yorkshire. 

- histriata, Stemb. part v. and yi. page 76; Gopp. page 

206, Maschau, Bohemia, 

-- dickehergensis, Hofiin. Karst. Archiv. xiii. part 2, page 

1 Blustralions of the Geology of Yorkshire, part 1,1836. 
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271; Stemb. part v. and vi. page 77; Gopp. page 207.— 
Coal measures^ Osnabruck. 

- ovata^ Hoffm. loc. cit. page 272; Stemb. part v. and vi. 

page 77; Gopp. page 207. Coal measures^ Osnabruck. 

Doubtful species. 

- distans^ Stemb. part v. and vi. page 77; Brong. Hist. 

i. page 250; Gopp. page 207. Coal meamre^y Eschwei- 
ler, Germany. 

- Martiniy Stemb.; Gopp. page 208. PhytolitJms Os- 

munda regalis, Mart tab. 19, fig. 1—3. Coal measuresy 
Chesterfield; Alfreton. 

Odontopteris, Brong. 

Frond pinnate or bipinnate. PinncB or pinnulcB adnate by tlieir base to 

tbe rachis, or free, generally oblique, midrib wanting or scarcely visible.— 

Veins very fine, equal, simple or forked, springing from tbe racbis. 

* Veins subparallel, equal, straight, simple or dichotomous. 
a. Frond digitate-pinnate. 

Odont. digitata, Stemb. part v. and vi. page 77, tab. 23, fig. 
3 ; Gopp, page 209. Oolite shale, Yorkshire. 

5. Frond pinnate. 

- undulata, Sternb. part v. and vi. tab. 26, fig. 1; Gopp. 

page 209. Oolite shale, Yorkshire. 

- falcata, Stemb. part v. and vi. tab. 23, fig. 1; Gopp. 

page 210. Oolite shale, Yorkshire. 

- Schmidelii, Stemb. part v. and vi. tab. 35, fig. 2. Ne%i- 

Topt, dubia, Stemb. part iv. page 17. Hornstone, Banith. 

- Bechei, Stemb. part v. and vi. page 78; Gopp. page 

210; De la Beche, Geol. Trans. 2nd. series, vol, i. tab. 7, 
fig. k Oolite, Mamers, France. Lias, x4xminster. 

- Btickla/iuli, Stemb. part v. & vi. page 79; Gopp. page 

211. Filicites Bucklandi,^xori^r, De la Beche, Geolog. 
Trans. 2nd series, vol. i. tab. vii. fig. 2. Lias, Axminster. 

* * Veins arched, ascending, simple or dichotomous. 

a. Frond pinnate. 

- acuminata, Gopp. page 211. Otopteris acuminata, 

Lindl. and Hutt. ii. tab. 132. Oolite shale, Scarborough, 

- Otopteris, Gopp, page 211. Otopteris ohtiisa, Lindl. 

and Hutt. ii. tab. 128. Lias, Memberg; Polden Hill.— 
Upper oolite shale, Scarborough. 

h. Frond bipinnate or bipinnatifid. 

- Brardii, Brong. Prod, page 60; Hist. i. page 252, tab. 
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75, 76; Stemb. part v. and vi. page 79; Gopp. page 212. 
Otopteris crenulata^ Brong. Hist, i. tab. 78, fig. 1. Coal 
measures^ Terasson, France. Alpine oolite^ Petit-cosur. 

— minoT^ Brong. Prod, page 60; Hist. i. page 253, tab. 
77; Sternb. part v. and vi. page 79; Gopp. page 213.— 
Coal measures^ Terasson; St. Etienne. 

— Sclilotheimiiy Brong. Hist. i. page 256, tab. 78, fig. 5; 
Stemb. part v. and vi. page 79; Gopp. page 213. Neu- 
ropteris nummularia^ Sternb. part iv. page 17. Filicites 
osmund(BformiSy Scbloth. Petref. page 412, tab. 3, fig. 5.— 
Coal measures^ Manebacb, Germany. 

— obtifsa^ Brong. Prod, page 60; Hist. i. page 255, tab. 
78, fig. 3, 4; Gopp. page 214. Coal measures^ Terasson, 
France. Alpine oolite^ Col d’Ecuelle, near Chamonix, 

— Lindleyana^ Stemb. part v. and vi. page 78; Gopp. 
page 214, tab. 1, fig, 7, 8, var. Odont. obtusa^ Lindl. & 
Hatt. i. tab. 40. Coal measwres^ Leebotwood; 0, Silesia. 

— Bergeri^ Gopp. page 215. Lias^ Coburg, Saxony. 

( To he continuecL) 


Art. V. —Notes on Irish Natural History^ more especially FemSn 
By Edward Newman, Esq.,'F.L.S., &c. 

The most trivial notes on any branch of Natural History are 
always so acceptable to myself^ that T am perhaps too confi¬ 
dent in supposing that my own careless memoranda may be 
pleasing to others. On the 28th of last June I landed at 
Newry, and, with knapsack on back, marched oif in a north¬ 
erly direction, to see with my own eyes a country of which 
Englishmen in general know something less than of Kamkat- 
cha or South Austi’alia. From Belfast to Fairhead I coasted 
the county of Antrim, with the exception of a few miles; and 
although I found nothing pai-ticularly striking, yet the fine 
sea-views, commanding the coast of Scotland, the Isles of 
An'an, Bute, Jura, Islay, &c., and the singular Ailsa Craig, 
amply repay the pedestrian for his time. Fairhead is really 
grand; the basalt is in*egularly columnar, quite perpendicu¬ 
lar, and of great height: during the lapse of ages it seems 
gradually to have given way, vast disrupted masses being 
crowded and jammed together below the cliff, in wild and 
wonderful confiision. The height of the cliff is about 650 
feet above the sea ; of this, a portion measmiiig perhaps 300 
feet is perfectly perpendicular, the remainder is a mass of 
fragments decreasing in height till it reaches the sea. 
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On this cliff I first saw the red-legged crow, and watched 
it feeding its young in the fissures of the inaccessible preci¬ 
pice : compared with our crow, rook, or j ackdaw, it is a grace- 
fill bird; its flight is easy and elegant, and its gait, when 
perched, very pleasing. The hooded crow and raven are also 
abundant here, and the latter wonderfully familiar. Ferns 
were abundant; Aspleniimi marinum occms in profiision, 
and grows to a large size, but the fronds of the present year 
were very immature, and those of last season beginning to 
decay. In the basaltic cliff is a remarkable fissure, across 
which a mass has fallen and forms a natural bridge; through 
this fissure is a foot-way called the ‘ Grey Man’s Path,’ lead¬ 
ing under the bridge to the top of the cliff; this path is liter¬ 
ally “ strewed with flowers,” and among them the beautiful 
Papaver Camhricum was very conspicuous and abundant. 

The singular little island of Carrick-a-Rede, its flexible 
bridge of ropes, and the neighbouring sea-caves roofed with 
Aaplenium marimiin^ are well worth a visit; and so is the 
Giant’s Causeway a few miles to the westwai’d, for of a sure¬ 
ty it is most curious, but when the terms stupendous,” “gi¬ 
gantic,” “ sublime,” &c. are given to this curiosity, they are 
certainly misapplied. When the guides first tell him “ that 
is the Causeway,” and point to a low, brown, tame-looking, 
sea-beach, the most phlegmatic man in the world must inevi¬ 
tably feel disappointed; but as he walks onwards and finds 
that he is ti'eading on the tops of basaltic pillars, of various 
but regular figures, triangles, squares, pentagons, hexagons, 
and heptagons, he cannot but be struck with the curiosity of 
die affair. Compared with Staffa, the Giant’s Causew'ay is so 
insignificant that I am persuaded that were it on the beach of 
that magnificent basaltic island, it w'ould never have been no¬ 
ticed up to the present hour. The guides here are a great 
and insuperable annoyance, and their name is Legion; they 
are of no use whatever, and by what title they hold the right 
of worrying strangers I am quite at a loss to ascertain. 

Donegal is a fine county for the naturalist; here.are vast 
and unbroken tracts of mountains, and here man, that is, ci¬ 
vilized man, has rarely set his foot. The bog is covered with 
the common ling [Calluna vulgaris), and a variety of Carices 
and coarse sour grasses; a few scattered sheep, and an oc¬ 
casional flock of twenty or thirty white goats, may here and 
there be seen wandering over the boggy waste. You scarcely 
ever see a tree, although the bog contains the remains of the 
trees of former ages. The abundant and almost universal oc¬ 
currence of the remains of vast timber-trees in the wastes of 
Scotland and Ireland, w^here trees are now almost as rare as 
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churches, and where indeed they can scarcely be coaxed to 
grow at all, has never yet been satisfactorily explained. A 
favourite theory on this subject is, that in time of war the fo¬ 
rests were cleared, lest they should form a shelter in cases of 
pursuit: a second theory is, that copper and lead ore were 
conveyed from Cornwall and Wales to the coast of Ireland, 
in order to be smelted, and that whole forests were levelled 
for the supply of fuel. The fragments of trees remaining ap¬ 
pear to be preserved by the bog, and to have suffered little or 
nothing from the action of moisture. The recent timber must 
not be confounded with the trunks often found still lower in 
the bog, and which are fairly entitled to rank as bog fossils, 
being evidently coeval with the bones of the extinct Irish 
elks and cattle. The more recent timber is mostly oak and 
Scotch fir. 

The north-western extremity of the county Donegal is w^ld, 
grand, and mountainous; the summits are very lofty, white, 
and perfectly without vegetation. Having selected Arrigal 
as the highest peak, I made the ascent, which is by no means 
difficult, a good road having been cut along its shoulder, and 
passing within a thousand perpendicular feet of its summit. 
The summit is a sharp crescent-shaped ridge; the descent 
on the inside of the crescent is very precipitous and remarka¬ 
bly barren: the form of the mountain is what is usually termed 
volcanic, and deep within the vast excavation which may be 
regarded as analogous to a crater, is a still lake. The view 
is very fine; the lakes, mountain-peaks, sea-bays and islands 
being almost innumerable. The base of the mountains of 
this district is boggy and very rough, higher up is a belt of 
heath, and above fiiis is the region of bare stone. 

After sleeping in a hut at the foot of Arrigal I turned 
southward, crossing the Glendoan mountains, and so reached 
Docharty bridge. The Glendoan chain is of less height, and 
the summits more rounded: you may often walk forty or fifty 
yards on an imbroken slab of stone, perfectly bare, and 
bleached by the action of wind and rain. On reaching the 
lower country about Dochaity Bridge, Osmunda regalts 
appears in profusion, sometimes fringing the margin of the 
streams like a continuous hedge, sometimes rising from the 
bog in large isolated bushes. I could not but contrast the 
fem productions of this wild county with those of Argyle- 
shire and Caeman-'onshire, which in their desolate mountain¬ 
ous character are somewhat similar. Cryptogramma crispa is 
nowhere to he seen; of Polypodium Phegopteris and Dry op- 
t€TU 1 did not find a single frond; and of Aspidium Oreop- 
^cm,the most common fem of the Scotch and Welch mouu- 
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tains, I saw a tolerable sprinkling near Milroy Bay, and one 
single plant at Docharty Bridge; in the mountain tract be¬ 
tween these localities it does not once occur. In the moun¬ 
tain lakes Isoetes is not uncommon. Atliyrhmi filix-foemina 
is ubiquitous; Nephrodium jilix-mas coinparatirely rare: 
Nephr. dllatatum is common, and of three distinct types of 
form;—the first elongate, broad, drooping, and nearly flat; 
the second short, rigid, erect, brownish green, and convex ; 
the third short, less rigid and erect, bright pale green, and 
concave, not simply as a frond, but every pinna and pinnule 
also concave. The second form I beheve to be Aspidium 
dumetorwn of Smith; the third is the Asp. dumetonim of 
Mackay, the Asp. dilatatum vaa*. concavum of Babington, and 
the Asp. spinulosiim of the Botanic Garden at Belfast, &c. 
This form is far more distinct and constant than any variety 
we possess in England, where the plant is confined pretty 
much to the first form mentioned above; every botanist se¬ 
lecting one or two fronds broader or narrower, longer or short¬ 
er, larger or smaller, more rigid or more pendulous than the 
rest, and naming them Aspidium spinulosum or (happy de¬ 
ception !) Asp, rigidum. 

( To he continued). 


Art, VI .—On the Fossil Shells of the Modiola being frequent-- 
ly found in the Bath Oolite, enclosed in the Shells of the genus 
Lithodomus. By The Rev, H, Jelly, 

In the superior members of the great oolite formation in the 
neighbourhood of Bath there occur masses, sometimes of con¬ 
siderable size, of a kind of Astrma, perforated most profusely 
by several species of Liiliodomi. Among these, specimens 
repeatedly occur in which three or four or even more shells 
lie encased as it were, the one by the other, in such a man¬ 
ner as leaves it extremely difficult to account for their collo¬ 
cation. Having had a series of these in my possession for 
several years, and still without discovering any satisfactory 
solution of the problem, I am desirous of calling the attention 
of conchologists to the subject, through the medium of your 
valuable Magazine, and of ascertaining in this way whether 
any facts in the history of recent shells of this or any other 
allied family, can be adduced in explanation of what I cannot 
but think a very anomalous circumstance in the natural his¬ 
tory of the tribe. I send you some specimens by way of il- 
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lustratioDj and will briefly subjoin such observations as I have 
made, with a ^dew to explain the appearances they present, 

69 


a & c 

a, the Lithodonms containing one or more specimens of Modiola, h, the opposite 

side of the same specimen, hut with the external shell broken away, so as to show one of the 
contained Modiola, c, a Litkodonius in which, from the gaping of the valves of the , 

inclosed Modiola, three or four individuals may be distingnished. N 

The ^e of the figures is enlarged by half a diameter. 

1. It will be observed in the specimen (fig. 69 a) that the 
outer shell is extremely different from that which it contains 
(see h). Now although I have repeatedly detected a similar 
arrangement—the outer smooth shell {Lithodomns) with its 
strongly-marked lines of growth containing, and the sharp, 
angulated, reticulated shell {Modiola^) being contained—yet 
I never met with an instance in which this order was reversed. 
This I conceive to be a particular of some importance. 

2. Among the many specimens that have come under my 
observation, I have never seen a single instance in which the 
contained Modiola (?) could be distinctly shown to be a bor¬ 
ing shell. Even when it appears to occupy a perforation by 
itself, the difference in size between the hole in which it is 
situated and itself, and sometimes other circumstances addi¬ 
tional to this, seem to show that it is merely the inhabitant 
but not the fabricator of the orifice in which it has existed. 

3. In cases in which there are more than one contained 
shell (as shown by fig. 69. <?), the additional ones are, I be¬ 
lieve, uniformly of the same species with the first-contained 
shell, which is constantly a Modiola and never a Lithodomtis. 

4. Although these shells are almost invariably found enve¬ 
loping one another like a nest of pill-boxes, yet I have in one 
instance seen two small ones placed endwise, the one towards 
the other, filling np the cavity of a much larger Lithodomus. 

After what I have said it is scarcely necessary to add that 
I consider the contained shell a true Modiola^ and conse¬ 
quently not a bormg animal-that it occupied the cavities 
formed in the coral by the Lithodomi^ and very frequently 
filled the unoccupied shells of the Litliodomi themselves.— 
But although it-might be supposed that one Modiola when 
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young had made its way within the half-closed valves of a 
Lithodomiis^ it is difficult to imagine that this process could 
go on in a second, third, or even fourth instance, since in each 
case the death of the previous inhabitant must have been a 
necessary condition; and the former occupant, which could 
have obtained entrance only in a very young state, must have 
lived long enough to fill the entire cavity with its shell. It 
is difficult also to account for the fact of the same species only 
of Modiola enveloping each other, upon the supposition of a 
fortuitous occupation of the empty shell by the young animal; 
since as there are more than one species of Modiola in the 
same locality, it would have been quite as easy for one of 
these to have made its way in as the other. 

A case somewhat analogous had recently come under my 
observation through the kindness of a iriend, in the instance 
of the Saxicava rugosa^ in the interior of which specimens of 
Venei'upis perforans are sometimes met with. But in this 
case the size of the contained shell does not at all correspond 
with that which contains it, and moreover the one Venerupis 
does not in any instance contain another. 

[A series of specimens illustrative of the present communication have 
been kindly submitted to our examination by Mr. Jelly; and from these 
we selected the two of which representations are given (fig. 69). We can 
suggestno other explanation but the obvious one of supposing that the dead 
shell of the Lithodomus was occupied by a Modiola^ and the Modiola itself 
subsequently occupied by a smaller individual of its own species; the same 
thing being repeated, in some instances, five or six times. The introduc¬ 
tion however of the Modiola in the adult state would be opposed by the 
physical condition in which the Lithodmnus is placed. Any suggestions or 
observations from our conchological readers, bearing upon this curious fact, 
would be acceptable.—En.] 


AiiT. VII .—Jti Account of the Strata of Lincoln^ from a recent 
Survey, commencing JSTortk of the Cathedral, and descending to 
the bed of the River- Drawn up by Mr. Wm. Bebtord.^ 

The strata may be comprised in twenty-six beds, which 
slightly vary and thin off, in some parts; but lie horizontally, 
jfrom six to eighteen inches in thickness, (with the exception 
of the Upper Oolite)^ till we descend to the Ocliry Ferruyi- 
nous-stone beds. 

1. Alluvial soil, from six to ten inches in thickness. 

2. Bubbly stone;— Cardia or stone cockles are profusely 
distributed here. 


* Communicated by Sir Edward Ff. Bromheacl, Bart. 
Vor-. III.—No. 35, n. s, 3 p 
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3. Called the Blue hed^ a hard limestone, wherein spar and 
crystalline cockles are found. 

4. Knobbly or Boss rubble;—contains casts of shells. 

A layer of marie lies underneath. 

5. The Shell bed;—stone cockles in great variety are found 
in this bed. 

A layer of marie lies underneath. 

6. The Blue Limestone bed;—contains the Mactra, a kind 
of muscle. 

7. Three beds of the Gre't/ Limestone, each bed intercepted 
with marie;—oysters, Murex, the lobster-tailed nautilus 
or miller’s thumb, and the Chiton, [?•—Ed.] are found 
in these beds. 

8. Three beds of fractured limestone, each bed intercepted 
with a layer of maile. 

9. A strong limestone bed called the Roof bed, under which 
the ancient builders excavated or rather mined, for supe¬ 
rior stone for building the Cathedral, which may account 
for the numerous caverns and subterraneous places to a 
great extent. A very large portion of the upper part of 
Lincoln, and nearly the whole of Eastgate, is thus un¬ 
dermined. 

10. Three thin knobbly beds intercepted with marie. 

11. The Oolite Freestone bed;—calc spar occurs here in 
rhombic and prismatic crystals. Large Ammonites, and 
the Teredo or Lapis Syringoides, and fossil wood, are 
found in this bed. 

12. The Silver bed;—^it abounds with combrash and Archi¬ 
medes shells; it is allied to the forest-marble, and when 
faced, is used for chimney-pieces and for floors of pas¬ 
sages ; it decomposes oily matters, and is a durable stone 
for buildings in dry situations;—^prismatic and rhomboid 
calc spar is found in this bed. 

13. A bed of good building stone, superior to the silver bed, 
about sixteen inches in thickness;—this bed abounds in 
some parts with combrash and Archimedes shells, the 
same as the silver bed; in other parts it is free from 
combrash. Between the fissures in this bed, the agaric 
mineral occurs in delicate opaque crystals. The dag¬ 
ger shells, razor-sheath, and various other shells, are 
found in this bed. 

14. Two beds of good stone, with oolite disseminated, usefixl 
for foundations and building purposes. In the first bed 
fossilized branches of trees sometimes occur, lying hori¬ 
zontally. Prismatic calc spar in bold crystals occurs in 
this bed. 
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The quarrymen in the present day do not work below 
these beds.* 

15. The Oolite^ or Roe-stone bed is nearly two feet in thick¬ 
ness. Newport Arch, erected nearly 1700 years ago, and 
for its Roman origin an object of much interest to travel¬ 
lers, was built of the stone from the oolite bed. It is a 
hard oolite, and becomes harder by exposure to a humid 
atmosphere, which may account for its durability. In 
some parts of this stratum it is Blue-hearted. Large 
blocks of this oolite may be seen in the main street, a 
little above the Hospital gates, being the remains of the 
south Roman gate, long since destroyed. The Cathedral 
is evidently built of the stone from the silver bed—of 
that which underlies the silver bed—and from the beds 
now used for foundations and walls, with a portion of the 
oolite bed. John of Gaunt’s house, now a modernized 
dwelling, and many years the residence of the late Mr. 
Boot, seems chiefly built of this oolite. 

16. A bed of indurated clay, six inches in thickness. 

17. A bed of very hard blue stone, which divides itself into 
two beds, by a flaw passing longitudinally through the 
middle. 

A bed of very hard indurated clay, four inches thick, 
divides the above bed from 

18. A thin bed of hard fine sandstone, firmly united to 

19. The Ch'ey oolite bed, which is as firmly united to 

20. The White oolite bed. These three contiguous beds form 
indeed one massive bed, nearly four feet in thickness, 
equal in hardness to the oolite bed of which Newport 
Arch is built. About an inch of clay intervenes between 
this white oolite and the 

21. Lo wer oolite bed, which is not so hard as the beds above, 
and which lies upon a bed of yellow ochry earth, under¬ 
neath which the springs begin to appear.® 

22. ^Ochry ferruginom-stone bed;—the spring water near 
Monks’ House flows through its fissures, and deposits 
the ferruginous ochre as it streams along. 

23. Ferruginous gravel and sand bed, underneath which Fy- 
rites in masses occur in some parts, just as we enter the 

1 The stone-qnarries are the hest places for examining the strata. 

® The oolite will not hum into quicklime. 

® There are no spring in the lower part of Lincoln, the water obtained 

there hy the sinking of wells, is the river water, which is filtered through 

the sand bed. 

^ This may he seen to advantage at the north-east corner of the Monk’s 

Leas. 
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24. Thick bed of Clunchclay;^ Ammonites, Nautili, and 
Belemnites occur in this bed. 

25. Ferruginous gravel and sand bed,—intervenes between 
the two beds of clay, with nodules of iron Pyrites. 

26. Thick bed of Blue clay-shale, an excellent clay, when 
ground, for tiles and floor-bricks. In this bed are three 
seams of rubbly ironstone-clay, which dip towards the 
east, from three to four inches in thickness;—the second 
seam is two feet below the first, and the third seam be¬ 
tween three and four feet below the second. Fossilized 
oysters, muscles, and periwinkles are found in this bed. 
This clay bed is of great thickness, and declines with the 
slope of the hill; it dips beneath the sand led of the ri¬ 
ver, and rises again as we ascend Cross o’ Cliff hill. 

The minerals and fossils of the various beds have been 
careMly selected for the Museum of die Lincoln Mechanics’ 
Institution. 


Art. VIII. —On the Structure and Habits of the Physalia ( of Cuvier) 
or Portuguese Man~of~ War ; Holothuria Physalis, of Linneeus ,— 
By Jonathan Couch, Esq., F.L.S. 

I HAVE not been able to find in any book to which I have ac¬ 
cess, such an account of the Physalia as affords an insight 
into its manner of existence, or adequately represents its pe¬ 
culiarities of form or stricture. The former, indeed, may be 
regarded as very simple, as is the case with the greater part 
of animals which are low in the scale of organization. But 
wherein they are deficient in extent of endowment, they obtain 
compensation in the precision of that one function with which 
Aeir existence is identified; and in this respect our judgment 
in regard to some of the obscure or ill-understood functions 
of the organs of higher animals, may be informed and cor¬ 
rected by what is more clearly—because more singly—seen 
in the actions of these creatures. 

^ In the days of Pennant the Physalia had not been recog¬ 
nized in the British seas. Yet it is not of rare occurrence, 
and sometimes appears in considerable numbers, keeping in a 
loose arrangement of companies, floating buoyantly on the 
surface, and carried wherever the wind and tide are disposed 
to bear them. 


In Ike descent of the Steep Hill, the great thoroughfare of Lincoln, the 
muniated, and cannot be made plastic. This clay-shale is from 60 
^90 feet in thickness, andmust he bored through into the heart of a rocky 
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To a cursory observer the appearance of this animal is that 
of a bladder filled with air, with a low, longitudinal crest, 
supposed to resemble a sail both in shape and function, and 
naany tendrils of various lengths hanging loosely in the water 
below; without a visible orifice or organs of voluntary motion. 

More closely examined in its native element, it is found to 
possess a front which is marked by a small perpendicularly 
oval space, thinner than the neighbouring surface, and con¬ 
veying the idea of a mouth; and to the inner side of which 
is attached an organization presently to be described more at 
length. 

From the margin of what, for the sake of distinction, I have 
designated the oral space, a number of lines proceed longitu¬ 
dinally along the surface, converging again near the pointed 
posterior portion, round a space and apparent aperture in a 
line not exactly straight above the extremity. Examined 
within, the wall of this membrane is encircled by another set 
of fibres, which encompass the sides at right angles to the 
former; and it is by the combined action of these, that the 
complicated motions are performed of which the creature is 
capable. 

What is denominated the sail or crest, is a plaited mem¬ 
brane passing lengthwise from a short distance above the oral 
space, to within about an equal distance of the posterior ex¬ 
tremity. It varies a little in breadth in different specimens, 
but in a large individual is about an inch in height, with an 
edge on the summit, but spreading below like the ridge of a 
house, and within the eavity is divided into segments. The 
structure of the inflated body is diaphanous; and viewed by 
the aid of light on the anterior portion of the right side, ris¬ 
ing above the tendrils with which below it is connected, is 
an extended opacity, iiregularly circular above, and well de¬ 
fined, indicating a structure differing from the other portion, 
though not such as interferes with the arrangement of the 
muscular fibres. 

The tendrils are of three sorts. The first, towards the fi:ont, 
are placed on and under one side of the ordinary line of sus¬ 
pension in the water: they are short, clustering, and tufted 
on their pedicles. The other two sorts of tendrils are long; 
some a few inches, and some nearly a yard in length, but 
none placed behind the middle of the body; and the first 
elongated ones, placed below, are formed of a thread of mem¬ 
brane accompanied and encircled by a line of flattened beads, 
which obey the influence of the will in contraction, extension 
and lateral motion. The third sort are the. longest; their base 
is thick and firm, having the muscular structure continued 
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along their course, and at the end a membranous dilatation, 
j&om which springs a thread encircled by a beaded line, which 
at first is convoluted and doubled on the base, and then ac¬ 
companies the thread to the end. The peduncles of these 
latter tendrils, about an inch in length, are fixed higher on the 
side than the former; but seem exceedingly liable to injury, 
since it is rare that all of them are perfect. The membranous 
threads appear to be the hranchi(B^ but the anterior branched 
tendrils seem rather to be absorbent organs, like the roots of 
a tree, affording the only source of nutriment, which I ima¬ 
gine to be assimilated in the reddish side of the internal sac; 
and which, besides its redness, is of a rather thicker substance 
than the surrounding structure. 

In its healthy state the colours of this animal are beautiful; 
the crest being striped alternately with light blue and crimson 
or pink, and the sides similarly tinted, with reflections. The 
tendrils are of a darker blue, and sometimes a dull purple.— 
Examined within there is a thin membranous structure, which 
is necessarily pierced when the cavity is opened. On its an¬ 
terior portion it is firmly attached to what I have denominated 
the oral space; it is also, but very slightly, attached posteri¬ 
orly ; and along the upper margin there is a varying number 
of branched appendages, each of which occupies a portion of 
the chambers of the crest. In some specimens, where the 
crest is low, they are fewer, less branched, and more obtuse ; 
in others, long, slender and much divaricated. In the living 
state this membranous structure is so closely applied to the 
external muscular parietes, as not to be discerned through it, 
the cavity appearing empty. They are also so little adher¬ 
ent, except at the end, as to separate spontaneously; but still 
between them both is a slight villous coat, adhering to the 
external or containing portion, and which is the chief, if not 
the only seat of the colour. It is probable that the chief in¬ 
terchange of vital action is through this structure, which, al¬ 
though so slight and unadherent, is as closely connected as 
in some other animals or structoes in which no more certain 
mode of communication has been ti-aced. Many morbid 
growths in the human body have even less connection with 
file common vitality. This internal sac contains nothing but 
air, which appears to be secreted into it by the crest, that 
being its chief, if not the only office. No tince of food can 
be found, nor any separate organization, except a reddish 
thickening, already alluded to, at one portion of the surface. 
It is this which appears externally; and it seems just to owe 
its appearance to vascularity, though no separate vessel can 
be drstingmshed; it is probably the seat of the vital actions, 
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from which the splendid colours, and the acrid fluid covering 
the surface, as well as the ordinary supply of nutriment, are 
derived. 

It has been a general opinion that the air in the cavity of 
the body is collected at the will of the animal, and that it can 
be expelled at pleasure, or through fear of danger. Neither 
of these ideas, however, appears to be accurate; for in regard 
to its accumulation, it is clearly not received from without, 
and as to the power of expulsion in any manner of haste, es¬ 
pecially in storms, and to enable it to sink from danger, com¬ 
mon observation proves the contrary; for they are seen float¬ 
ing on the most turbulent waves, and are frequently thinwn 
ashore in tempests. Examination, indeed, cannot fail to per¬ 
suade any one that a creature with so little of solid substance 
in its composition, cannot be made to sink without the almost 
total expulsion of its air, which ordinary mechanical com¬ 
pression does but little towards eifecting; and when this ex¬ 
pulsion is procured by puncture, which may amount to what 
the creature can effect by great effi)rt, the animal may be made 
to shrink into a comparatively small compass, without at all 
approaching to a condition in which it can sink below the 
surface. I have discharged nine-tenths of the contained air, 
thereby causing a shrivelling of the external membrane, with¬ 
out bringing it to a state in which it did not swrim buoyantly 
on the water. 

But an examination of the Physalia when in undisturbed 
liberty will show that the real use of the inflated condition is 
not buoyancy alone. The accumulation of air will then be 
seen absolutely necessary as a fulcrum or point of support for 
the action of the muscular structure; and accordingly, the 
creature, by the contractions of portions of its surface and the 
relaxations of others, projects the oral extremity into the fonn 
of a snout, lifts or moves it towards either side, and depresses 
portions of the centre, lengthening or shortening itself, and 
especially dilating towards the side from which the tendons 
are dependant, according to its pleasure. But perhaps none 
of its actions are so capable of displaying the management of 
a complicated intention, as those by which the animal con¬ 
trives to fall on its side from its more usual position with the 
crest aloft. The anterior portion is first dilated, by which a 
basis is formed capable of sustaining the whole bulk: the 
hinder part, for about a third of the length, is then rendered 
slender and elevated; in w'hich condition but little of the sur¬ 
face is immersed, and a very small degree of inclination to 
either side causes it to fall over, with the crest on the surface 
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of the sea: a position perhaps rendered necessary wheiij from 
drying winds, the top of the membrane has become rigid.— 
Its most favourite position in the water is resumed by again 
talcing an elongated shape ; and it must be remembered that 
these actions take place in an animal, in which minute re¬ 
search has not been able to detect a nervous system. These 
motions also, of a creature inflated with air, derive much in¬ 
terest from the explanation they afford of those faculties of 
some animals which appear to have received an erroneous or 
imperfect interpretation* Thus the prehensile organs of Echi- 
nm and Asterids^ which are hollow, and capable of being 
drawn close to or within the body, are described as being pro¬ 
truded by simply propelling a fluid along their course, which 
fluid, when no longer wanted for this purpose, is again re¬ 
turned to the cavity. At this point the explanation ends; 
propulsion being regarded as the sole object of the function. 
Such, however, does not appear to be the case; the disten¬ 
sion effected by the propulsion of fluid in the radiate animals, 
and of air in PJiysalia^ being only the first step in the pro¬ 
cess, and providing a fulcrum for the support of muscular ef¬ 
fort the chief object in view. In the tube of the Lepades the 
action is of a similar kind, though more complicated, owing 
perhaps to its annulated structure. The distension caused by 
the contained fluid in the latter is less considerable, and the 
animal sometimes hangs in a flaccid state, at its full length. 
When about to move, compression of the fluid fixes the cen¬ 
tre of motion, which is rendered still more energetic by col¬ 
lecting and fixing it at the root, or in particular departments. 

The remai’ks here offered may be extended to many of the 
voluntary motions of other animals of soft texture; develop¬ 
ing a contrivance by which apparent contrarieties are recon¬ 
ciled, and creatures having so little firmness in their com¬ 
position enabled to perform motions requiring tense support; 
the fiilcrum which in the higher animals is the heaviest por¬ 
tion of their stnicture, and acts by gi'avity as well as strength, 
being in them no less effective as a moving power, and yet so 
light as to serve the office of a balloon. 

It is well known that the Physalia, and several species of 
Medusa^ are capable of inflicting a stinging sensation on the 
hands that touch them. The certainty of this admits of no 
doubt; the effect being severe even in persons whose skin 
cannot be supposed endued with remarkable delicacy. A 
sailor-boy, a short time since, was so severely affected fi’om 
handling a single specimen, that the skin peeled from the 
whole surface of his hand. Yet, with the intention of expe- 
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riencing this, I have repeatedly handled inmieroiis specimens 
of both genera, swimming at large and out of the water, liv¬ 
ing and dead, yet without being made sensible of any unplea¬ 
sant effect.^ 


Art. IX,— A Catalogue of sorne of the most interesting Plants col¬ 
lected in the neighbourhood of Swansea, Gla7norganshire, during 
the past Surhmer [ 1839]. By Thomas Bruges Flower, Esq!, 
F.L.S. 

Ranunculus Lingua. In great abundance on Cromlyn bog and Neatb 
canal, 

Trollius Europaus. “ On the banks of tbe Dylais, above the waterfall at 
Aberdylais, and in moist meadows between Pont nedd Vachu and 
Usgord Eynon Gard.”— Dillwyn. 

Helleborus fcetuhis. In the woods at Park mill, towards Pennard cas¬ 
tle, in great abundance. 

Delphinium Consolida. I have not been able to detect this plant in Swan¬ 
sea Bay; it is mentioned in New Bot. Gui. as growing there in plenty 

Nymph^a alia. Ahundantly in the canal going to Neath. 

Meconopsis Cambnea. “ At the waterfalls about Pont nedd Vachu, in 
the Dylais Valley above Aberdylais, plentiful.’*— Dillwyn. 

Chkxicjiiu luteum. Frequent about Salthouse point, and in many places 
by the sea-shore. 

Matt'hiola sinuata. On the sands between Swansea and the Mumbles, 
but is now much less plentiful than fonnerly. 

CocHLEARtA dauica. Very abundant on rocks about tlie Mumbles light¬ 
house. 

Draba aizo'ides. “ Found growing in the greatest abundance on the walls 
of Pennard castle, near Swansea, where it was first noticed by the late 
Mr. Lucas.” It was still in great plenty when I visited the spot, Au¬ 
gust, 1839. 

Thlaspi alpestre. “ About Pont nedd Vachu.”— Dillwyn. 

Hutchinsia petrma. On the walls of Pennard castle. 

Teesdalta nudicauUs. “ On wastes and roadsides about Swansea, not un¬ 
common.”— Dilhvyn. 

liEPiDiuM Smifhii, Everywbere on tbc sea-shore. 

- Draba, “ The station given for this plant is now destroyed, the 

ground having been built upon.*’— Dillwyn. 

- nderak. ** Occasionally found on rubbish-heaps and ballast- 

hanks about Swansea.*’— Dillwyn^ 

Brassica eheirantkus. “This interesting plant wavS detected on the sands 
near Pennard castle, in the summer of 1838, by Mr. Woods.” It was 
still plentiful in tbe place meniioued when 1 visited the spot in com¬ 
pany with my friend C. C. Bahington, Esq. in August last. 


* Some interesting remarks on the Physalia, which perhaps may not have 
fallen under the observation of Mr. Couch, are to be found in tbo ‘ Pro¬ 
ceedings of the Zool. Society for 1837, page 43, by Mr. George Bennett. 
— Ed, 

VoL in.—No, 35, N. s. 3 Cl 
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Ceambe maritima, “ Rocks akout Port Eynon.”— Dillwyn, 

Diplotaxis tenuifolia. Very frequent about Fox-bole, in company with 
DipL muralis. 

VxoLA tutea. “ The Black Mountain has been noticed as a habitat of this 
plant since the days of Merrett; and though generally an inhabitant 
of mountains, I have found it growing on Cromlyn burrows.”— Dillw. 
Helianthemum canum. On the Worms head, plentifully. 

Drosera rotundifolia. Very frequent in many places. 

—-^— longifolia, “ Cromlyn bogs with Dros. anglica,^^ — Dillwyn. 

Hypericum Androsamum, Frequent about Singleton, Neath, and Brit¬ 
ton Ferry. 

'— calycinum. “ In Nicholston wood, near Penrice castle.”— 
Dillwyn. 

Dianthus idrwna. Banks about Britton ferry. 

Saponarta officinalis. Frequent about the sands at Singleton, and in ma¬ 
ny other places. 

Spergula nodosa. On the sand-hills between Swansea and the Mumbles. 
Cerastium “On sand-hills, not uncommon,growing with 

Cer. semidecandrarrii of which I am satisfied it is nothing more than a 
variety.”— Dillwyn. 

Geranium sanguineum. In abundance on the sands near Pennard castle, 
and “ on cliffs in Gower.”— Dillwyn, 

-^- yyrenaicum. Between Swansea and Cromlyn. 

Erodium dcutarlum. Common. The var. a, incanum, is also met with 
plentifully on the sands near Swansea. Althoi^h by many botanists 
considered to be only a variety of the above, I cannot satisfy myself 
respecting it, and should therefore recommend it to further investiga¬ 
tion. 

Rhamnus catharticus. Frequent in Cline wood, in company with Rkam. 
Frangula. 

Melilotus leucantka. Frequent on the ballast-hanks about Swansea. 
Trifouvm fragiferum. Salt-house point and banks of Neath canal. 

■ . Swansea and Skitty Dillwyn. 

Lathyrus syhestris. “ About the top of the cliff, on the right of the en- 
trance to Caswell hay.”—And about Oystennouth castle. 
Cerasus Padm. “ Pont nedd Vachu, hut not so plentiful as it is about 
Merthyr Tydfil.”—Zh’/Zwyn. 

Rosa spiitosisshna. “ On the sand-hills between Swansea and the Mum¬ 
bles, very abundant.”— Dillm/n. ' 

PoTENTiLLA vema. Above the cliffs, between Port Eynon and the 
head. 

Sanguisorba officinalis. Common in boggy meadows at Witch-tree bridge, 
and also at Neath. 

Pyrus torminalis. “ Neath valley, and woods about Penrice.”— Dilbvyn. 
Epilobium rosewm. Cromlyn hog, and by the side of die canal going to 
Neatb. 

<En othera biennis. Naturalized in many places about Swansea and Brit¬ 
ton ferry. 

Myeiophyllum spicatum. Cromlyn bog. 

Hippuris vulgaris. In boggy places about Cromlyn bunows. 

(Enanthe ffimpbielloides. Marshy places near Port Tennant, and in other 
places, frequent. * ^ 

Carum verdcillatum. “ In great plenty in meadows near Cocket.”— 
Hy»RocoTYtE mlgmis. Frequent in boggy situations. 
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Asperula Cynanchica, In plenty at Pennard castle, and l3eyond the 
Mumbles. 

Lobelia Dortmanna, ** Lakes at Pont nedd Taohu and Aberpergain.’^— 
Dilltoyn. 

Inula crithmoides. On the rocks beyond the Mumbles, in plenty. 

Aster Tripolium, Marshes about Port Tennant and Salt-house point. 

SoLiDAGO Virgaurea, var. Cambrica, Frequent in the woods about Cwm 
Neath. 

Gnaphalium Margaritacmm. “Near Clydach, on the road-side between 
Witch-tree bridge and Neath Abbey, and in other places.”— Dillwyn, 

.“*■ dioicum, “ On the mountains above Pont nedd Vachu.”— 

DilUvyn, 

Senecio viscostLs, On the wastes a little above high water mark, between 
the ferry and the entrance to Port Tennant. 

- - erraticm. Frequent about Singleton. This plant is quite distinct 

from Sen. aqmtims, and well deserving of attention; (see Bab. Flor. 
Sam.) 

Artemisia mariti^m. About Port Tennant and Salt-house point. 

Achillea Ptarmica. Frequent in many places. 

C NIC us eriophorus. “ Occasionally found on the road-side between Neath 
and Pile, and is much more common at the eastern extremity of the 
county.”— Dillimjn. 

Carduus tenuijlorus. Fabian’s bay, and many places by the sea-side. 

Lactuca virosa. On the walls of Oystennouth castle, plentiful. 

Hier AciuM paludosum. “ On the rocky shore of the Neath river, and about 
Uscoed, Eynon Gard, near Pont nedd Vachu.”— Dilhcyn. 

Lithospermum purpuro-cmruleum. “Abundant in several places on the 
coast of Gower, particularly in Nicholsion wood.”— Dillwyn. 

Anchusa sempermrens. “At Bagland near Neath, and about the ruins of 
Neath Abbey.”— Dillwyn. 

Convolvulus sepium^ var. incarnatus. Fabian’s bay, and frequent about 
Neath. 


—-- Soldanella. On the sand-hills between Swansea and the 

Mumbles, frequent. 

Statice spathulata. On the rocks betw'een the Mumbles and Casewell 
bay, in great plenty. 

Andromeda polifolia, Cromlynbog, chiefly towards its northern extremity. 
ERYTHRjEA pulchclla, Salt-housc point, and frequent beyond the Mumbles. 

i vERBAscuM nigrum.^ Frequent about Britton ferry. 

- Blattaria. In fields near the Intinnuiy, and about Newton. 

mLARiA minor. On Cromlyn bog, 

iiA msco&a. “ Plentifully in marshy fields in Gromlyn dingle and 
ther similar situations.”— DUltvyn. 

^NCHE barhata. On ivy on the walls of Oystennouth castle, and al- 
) at Britton ferry. 

HA rotundi/olia. Very abundant about Britton ferry, and “ at Pen¬ 
ce castle.”— Dilluyn. 

LLARiA minor. In boggy places, frequent. 

ONUM Maii. About Neath and Fabian’s bay. 

- Bistorta. In damp meadows, but not general. 

)A fruticulosa. Fields near the Infirmary. 

mniA vortlandica. Frequent about the Mumbles and Carsewell bay. 
3A Gale. Cromlyn bog. 

IS Calamus. “ Britton ferry.”— Mr. Player. 

ANiuM natam* Frequent about Cromlyn bog and Singleton marsh. 
ICuppiA Neath canal and Salt-house pomt. 
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kLimA mtans. Cromlyn Log and near Singleton, 

-- ranunculdides, Skitty bogs. 

Neottia spimZw. On the Town-bill and Mumbles. 

Listera Nidus^avis. “ In a small wood near Pondandive.”— Dillwyn. 
Asparagus officinalis. Singleton marsb. 

SciLLA vema. “ Plentiful about tbe Mumbles ligbt-bouse, and tbe Worms- 
head.”— Dillwyn. 

JUNCUS Cromlyn burrows and Britton ferry* 

Narthecium Qssifragum. In boggy ground, frequent. 

Eriophorum vaginatum. Cromlyn bogs. 

CirADiuM Mariscits, By the side of the canal going to Neath, and on 
Cromlyn bog, 

Garex dioica. “ Boggy places about the waterfall at Aberdylais.”— DiU. 
- stellulata. 


— curta. 

— strigosa, 
liimsa. 


[-Cromlyn and Skitty bogs. 


■ ainpullacea. J 

■ aremria. Frequent between Swansea and the Mumbles. 


SHORT COMMUNICATIONS. 

Electric Eel at the Adelaide Gallery .—I feel persuaded that 
your readers will be interested in hearing that the Gymnotus 
I described in my letter to you, is still living and thriving. 
Kept in a room daily frequented by multitudes of persons, 
with only a borrowed light from a skylight, and never feeling 
the direct rays of the sun j confined in a vessel in which it 
cannot now stretch itself out at full length; kept warm by 
water artificially heated; and fed with fish not indigenous to 
the country it inhabits ;—what must be the power of adapta¬ 
tion to external cfrcumstances. possessed by the animal which 
admits of its not only living, but even growing and increas¬ 
ing in strength, imder such a total change of habits, food and 
climate! f 

^ I believe you remember that when we first began to exi)e- 
riment on its electrical powers, we could only produce those 
phenomena which depend on the tension of the electricity, 
as the spark, &c., by employing secondary cuiTents; now, 
on the contrary, we have discai*ded Henry’s coil from our 
apparatus, and invariably succeed, not only in obtaining a 
direct spark, but even the deflagration of gold leaves, these 
leaves being mutually attracted from a sensible distance and 
burning on coining into contact; if this arises partly from 
increased skill in our mode of manipulation, it must also be 
assigned in an equal degree to increased power in the eel. 

Nevertheless, convinced as I am that not even the vital 
power of this animal can long withstand so total a change 
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in its natural habits, I should be very glad to transfer it to 
some Institution, where, while it could enjoy fresher air and 
direct light, it would meet with attention to temperature and 
cleanliness equal to what it has had from us; and in that case 
I see no reason why it might not be kept alive for years.— 
Thomas Bradley^ Director.—Royal Gallery of Practical Sci- 
ence^ Adelaide Street^ Oct. 23, 1839.* 

Young of Loxia curvirostra, Te^nm. (Cross-hill.) —On 
the 10th of July, 1839, as I was riding under some fir-trees, 
my attention was attracted by the peculiar note of the Loxia 
curvirostra ; my stopping to pry too minutely into their ac¬ 
tions caused them to change their quarters to an ash tree, 
where they and their motions were more distinctly discernible, 
and I could clearly see, and watched for a considerable time 
the two old ones, in shabby plumage, and four young ones, 
fiill twO‘thirds grown, which appeared very hungiy and ex¬ 
ceedingly clamorous for food, fluttering their wings, opening 
their beaks, and incessantly importuning the parent birds for 
sustenance; thus proving, if additional proof were wanting, 
that the cross-bills do occasionally build and breed here, al¬ 
though it is probably of rare occurrence, which is not to be 
accounted foi’, as so many do remain dming that season of 
the year when all our other birds are engaged in the usual 
and necessary occupation of reproduction.— Joseph Clarke. 
—Saffron Walden^ Oct. 18^/?., 1839. 

Note on Achatina acicula. —Of all the British land shells, 
the remnants of this species seem to be found in the most 
singular places. Instances are, I believe, recorded where 
tliese shells have been found in Danish coffins, &c. I beg 
to add another instance of this shell being found in connexion 
with Danish remains. While carefully examining the tym¬ 
panum of a skull found at Limbury, a hamlet of Luton, Bed¬ 
fordshire, in conjunction with old pottery, urns and a key,sup¬ 
posed to be of Danish origin, I was rather surprised to find 
in addition to the perfect chain oibones^ the lower two whorls 
and a half of a shell, which upon examinination proved to 
be the remains of Achatina acictda, (Agate shell) a species 
of rare occurrence at the present time in the vicinity of Lu¬ 
ton. How this shell could have found its way into the cavity 
of the ear I do not pretend to say. I merely bring it forward 
as another proof of the species having been again discovered 
in connection with Danish remains.— Daniel Cooper^ Sur¬ 
geon, 82, Blackfrias's Road, London. 

*For Mr. Bradley’s former letter on ike Gyvmotm, see Mag. Nat. Hist. 
Vol. ii. n. s. (1838), p. 668. 
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derivation of the Name of the Adder, [Viper), —^Professor 
Bell in his history of British Reptiles, when giving the ety¬ 
mology of the word adder, as one of the names of the viper, 
states that it was anciently written Nedre^ which he derives 
from the Saxon N<Bdre, nether or lower, in allusion to its 
creeping positiona derivation too far-fetched, in my opin¬ 
ion, when there is one much better nearer at hand, viz.— 
^^Neidr^ the ancient British, and also the modern Welch 
name of the reptile in question. In the plural form it is 
much more apparent,— Nadroeddf (the word is used for 
the common snake as well as the viper); by only altering the 
Welsh plural termination for the English one,— Nadrs, —the 
name is formed at once. The change of 7teidr into adder is 
not so bad as what has happened to a companion of it, viz., 
the change glein 7ieidr'‘'' into adder'' claim’''* ox^^snakefi* 
claim, the anguinum ovum ” of the ancients, the siij^ersti- 
tious virtues of which are not yet lost in the estimation of 
many of the ignorant country people, although it has sunk 
very much in its dignity, being now chiefly accounted valua¬ 
ble as a cure for wens or glandular swellings of the neck, in¬ 
stead of insuring to its possessor all sublunary prosperity, as 
it used to do in ancient days. The manner of forming the 
glem neidr, as preserved by tradition to the present day, and 
as I have heard it related % several persons, who knew not 
it had ever been described by any author, differs but little 
from the account given by Pliny many centuries ago. The 
modem version being that it is formed of the saliva of adders 
upon the body of one of their number, which accounts for the 
perforation in it. After it is fully formed it must be snatched 
awayby the observer (who must have concealed himself from 
the observation of the adders); as soon as he has obtained it 
he must fly with the greatest speed he can possibly exert, un¬ 
til he crosses some stream of water, it matters not how small 
it be, a running drain or ditch will suffice to stop the pursu¬ 
ers : but if he should be overtaken by the adders, it would be 
instant deatli to him, as from their excited state their poison 
would be doubly powerful. I had one of thcvse articles pre¬ 
sented to me some years ago, by a believer in its virtues, in 
whose family it had been for several generations. It is an 
irregular, mundish bead, about I of an inch long and | of an 
inch in diameter; the perforation being about I of an inch 
in diameter. The colour is a bright green and the substance 
apparently glassy, and it is deeply striated longitudinally.— 
James Bladon,—PontypooL 

Projection of its eggs by the Crane-Fly .—Having seen it 
stated in some entomological works that the eggs of the 
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crane-fly and some others were propelled to a great distance 
like pellets from a pop-gun, I could not conceive what power 
could reside in the ovipositor to produce such effects, as from 
their conformation it could not be done by the compression 
of air. I at last caught a gravid female just upon the point 
of laying its eggs. When it began to lay they were propel¬ 
led about three inches in a direct line from it. I could then 
by the aid of a lens perceive by the successive distension and 
contraction of the last segment of the abdomen, the passage 
of the egg down the egg-tube. When it came between the 
valves at the apex of &e abdomen it remained a short time 
stationary, when I observed at the base of the valves a strong 
muscular contraction, which kept increasing until the egg 
was forced out by the pressure of the valves upon it. In 
exactly the same manner we oftentimes see children in sport 
shooting the pippins (seeds) of apples from between the tips 
of the thumb and fore finger. It will be evident from the 
above description that it can be only very hard or smooth- 
shelled eggs that can be ejected in the manner described.— 
Id. 

Couni Caspar Sternberg-Serowitz. —(Bom on the 6th of 
January, 1761), died on the 20th of December, 1838, at Brz- 
ezina, near Radnitz, in Bohemia. In literature his fame rests 
chiefly on his Fossil Flora, (Wersuch einer geognostisch-bo- 
tanischen Darstellung der Mora derVorwelt, Rrag. 1825’), 
though his other botanical works, as that on the Saxifragem^ 
the Asclepiadem^ and the Flora of Bohemia, are likevrise held 
in deserved and high esteem. In his country he will always 
be honoured as one of its greatest benefactors. In 1822 the 
National Museum of Prague was chiefly founded through his 
exertions and liberality. He became the president of that 
institution, to which he had presented his great collections 
and library, and the existence of it has hitherto so much de¬ 
pended on his individual support, that the Bohemian States 
must make up the deficiency, or the institution will perish.-^ 
W, Wemenborn. — Weimar. 

Nature of mineral precipiiaies.-—kX the meeting of the 
Society of Friends of Natural History, held at Berlin, Jan¬ 
uary 15th, Mr. Link communicated some observations on the 
formation of crystals. If fresh precipitates of many of the 
minerals are examined, they are found to be entirely composed 
of little globular bodies, which change, under the eye of the 
observer, into the crystals peculiar to the metal. This, how¬ 
ever, is not effected by their juxtaposition, but by their 
bursting into each other, and uniting like soap-bubbles.— 
That these globules are hollow is not only proved by their* 
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difference in size in the same precipitate, but also by the 
angular and irregular fonns which they present when dried 
up.— Id. 

A valuable collection brought together in Borneo for the 
Dutch government, but whose acquisition was refused by the 
latter, has been bought by the government of Belgium, and 
the city of Brussels, for 30,000 fr. It contains eight skele-' 
tons and skins of the orang-utang, skeletons of the rhinoce¬ 
ros, tiger, bear, &c., a stuffed crocodile, 30 ft. long, several 
fossil remains, and 1200 birds. The shai'e of the government 
has been distributed among the universities of Liege, Lou¬ 
vain, Brussels, and such towns as possess Museums, for 
instance, Tournay.— Id. 

Of the Ushar or Ahuk, (Asclepias procera) of the Senaar. 
—Dr. Max Koch, a Bavarian traveller, gives the following 
description in one of his letters. It is a tree with broad 
leaves of a verj^ bright green, and peculiar to the Sennaax. 
The seeds of it are enveloped in a fine silk, wherefore it is 
also called Asheyr (silk-tree.) In the plain of Gohr the na¬ 
tives use that substance for the matches of their guns. The 
milk-like sap which oozes from the young twigs, is collected 
and sent to Jerusalem, where the druggists prescribe it 
against inveterate colds. The flower is poisonous. A 
French physician in Dongola was poisoned with it in coffee, 
with which the dried and powdered flowers had been mixed. 
—Id. 

Extract of a Letter from Mr. Goiild^ the Ornithologist^ 
dated June 30, City of Adelaide^ South Australia. —I wish 
it were in my power to give you a faithful picture of this 
famed city of two years standing. People live in tents, and 
customs are so different from what they have been used to, 
that I really wonder how they reconcile themselves to 'their 
new mode of life. On the whole, however, I think South 
Australia may be considered as flourishing, and its condition 
■will ultimately be prosperous. 

The Zoology here, from what I have already seen, is likely 
to be of a most interesting description, totally different in its 
nature firom that of Sydney, but probably approaching nearer 
in its character to the productions found beyond the Liver¬ 
pool range, or what is more properly called the interior of 
New South Wales.”— J. Gould.—Addressed to Mr, Erince^ 
Broad Street^ Golden Square. 
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Art. I .—Notes on Irish Natural History^ more especially Ferns 
By Edward Newman, Esq., F.L.S., &c. 

{Continued from page 551.) 

On the ruins of Castle O’Donnel I found a number of the 
commoner ferns, and among them a few fronds of Scolopen- 
drium vulgare. On the banks of Lough Derg, Osmunda 
regalis again made its appearance in abundance. It was late 
in the evening when I I’eached this celebrated lake, and 
crossed to its wonder-working island, on which hundreds of 
invalids, and cripples, and sinners, were patiently awaiting 
miraculous cures for body and mind. This little island is 
built to the water’s edge, and a solitary sycamore is the only 
tree it nourishes. I passed through Pettigoe, along the east 
side of Loch Erne, and between the upper and lower lough 
to Inniskillin and Manorhamilton. In approaching Sligo the 
country assumed a different appearance to any I had before 
seen; the hills had rounded summits and rocky precipitous 
sides. The number and variety of fems here greatly increased j 
Cystopteris fragilis was most abundant and polymorphous, 
as it ever is when once established in a congenial habitat,— 
Scolopmdrium vulgare hung its bright green streamers from 
the rocks, and filled the hedge-rows, for near Sligo there a7*e 
hedge-rows, A&plenium Adiantum-nigrum^ Huta-rrmraria^ 
and Tricliomanes were everywhere abxmdant, more particu¬ 
larly on the stone walls. 

At BaUisodare is a very fine rapid of the Owenbeg. This 
stream is of respectable width, and roars, foams, and dashes 
along over a slaty-looking bottom in fine style: the rapid is, 
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properly speaking, a succession of falls; the bed of the river 
seems to be broken into a series of unequal steps, ceasing on¬ 
ly when its waters mingle with those of the Atlantic. I was 
told that great numbers of salmon annually amuse themselves 
by leaping at these falls, and that some surmount them all; 
the majority however find the labour too severe, and ai’e car¬ 
ried back to the sea, or captured, bi-uised and exhausted, on 
the shelves of rock. From Ballisodare to Ballina the road is 
over a dreary bog, and without interest; thence to Crossmo- 
lina its character is the same, but here I left the usual track, 
and, rounding the base of the huge Slieve Nephin, found a 
way to Newport. Below Nephin is a finely-wooded bog; 
there appeared to be nothing like cultivation, and the wood 
seems quite a natural one. Newport is a miserable place; 
the traveller will find no rest there. It is the only town I had 
ever entered in which I could find no inn, but here there is 
none at all; some twenty or thirty filthy spirit-shops, but no¬ 
thing like an inn. 

The next morning there was a wind blowing against which 
it was all but impossible to stand; it blew clouds of spray 
off the surface of the river: however I was early on my way, 
skirting Clew Bay, and gazing on its innumerable islands.-— 
I would fain have gathered some information about these 
beautiful spots of verdure; but alas! everything here is to be 
received with hesitation. The number of islands is variously 
stated by almost every one you meet, but the favourite num¬ 
ber is three hundred and sixty-five—one for every day in 
the year, a number corresponding precisely with the lakes 
of Glengariff. Of these islands one hundred and seventy are 
well cultivated and inhabited. Looking over this wilderness 
of isles, Croagh Patrick fills up the horizon, its summit hid¬ 
den in the clouds. On the banks of Clew Bay I found Erica 
Mediterranea in the ^eatest abundance; I first saw it close 
to the road, after passing the little village of Molyrhany,—a 
cluster of some dozen or eighteen cabins, and from this spot 
as you enter Coraan Achill it is scattered in profusion over 
hundreds of acres; I speak of the heath known at present 
by our botanists as Erica Mediterranean but I have heard 
many doubts expressed as to the propriety of this name, 
and from what I could gather I am inclined to believe that 
this heath will turn out an undescribed species. In walking 
among this heath I found it, on the average, up to my shoul¬ 
ders in height, some rather higher, and a good deal much 
lower. Below the heath the bog was thickly sprinkled with 
Einguicula Lusitanica. 

At Achill Sound there is an inn lately erected, and here a 
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ferry-boat takes you across to the island of Achill. The sea 
was very rough, the raft had broken adrift with the violence 
of the waves, and the people said it was too severe ” to at¬ 
tempt the passage. However, there appeared nothing worth 
waiting for, so, after talking a good bit, the raft was obtained, 
but directly I was on board a wave gave it a cant, and I un¬ 
fortunately lost my centre of gravity, fell against a seat, and 
in an instant lay sprawling on the bottom, having scarified 
one shin in performing the summerset. I mention this, as a 
hint to future pedestrians, because the wound was a constant 
W’-alking-companion the rest of my journey, and a considerable 
drawback to its pleasure. At night I reached “ the Settle¬ 
ment,” an establishment for the purpose of inducing the na¬ 
tives to renounce tlae doctrines of the Church of Rome for 
those of the Church of England. 

The island of Achill is more like a foreign land than any I 
have visited; the natives reside in huts, which a good deal 
resemble those of tlie Esquimaux Indians; they are without 
chimneys or windows, and the roof seems continuous with 
the walls; the interior is generally undivided, and is tenanted 
by men, women, children, pigs and poultry, and often goats 
and cow’'s. These little cabins or huts are built in what may 
be called loose clusters, varying from twenty to eighty in a 
cluster; these clusters or villages are sixteen in number, some 
of them are summer residences only, and are entirely deserted 
in the winter;—others winter residences only, and deserted 
in the summer. The island of Achill is very mountainous: 
it rises principally towards the west, where it attains a great 
elevation, and then falls perpendicularly to the sea: it seems 
like a remote comer of some vast continent, which has sunk 
for ever beneath the waves: its soil, like that of the greater 
part of the west of Ireland, is bog, or, as it is termed, turf, 
and this is covered with heath and sedge, intermixed hero 
and there with a fine velvety turf. The inhabitants possess 
a good number of cows, sheep, and goats; the latter are al¬ 
most invariably white, and ramble the moimtains in large 
flocks.' The heaths are Calhma Erica cinerea and 

Teiralioc^ of all which I found beautiftil white varieties. &- 
dum anglicxm occurs in great abundance on the rocks, and 
Anagallu tenella forms, in many places, a pink turf, so pro¬ 
fusely does it flower. 

In birds the island appears to be poor; it is doubtless vi¬ 
sited by a variety of sea birds, but I saw nothing but gulls 
and terns. Eagles are very abundant, particularly (perhaps 
exclusively) Aquila albicilla: and of hawks I saw several 
species. Tlie red-legged crow breeds in the clifls; and I 
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found a colony of this bird in a look-out station, built when 
our government was afflicted with the Napoleonphobia, but 
now a mass of ruins : these birds did not seem abundant.— 
Curlews appeared to be breeding here; their whistle was in¬ 
cessant, and the old ones would constantly rise before me, and 
counterfeit inability to fly, as if desirous of enticing me away 
from their nests or young. 

The first morning after my arrival in Achill, I walked over 
the cliffs at Cim to Achill-head. The cliffs at Cim are said 
to be more than 1000 feet in perpendicular height; Achill- 
head, the extreme western point, is much lower, I should fan¬ 
cy less than 500 feet: but turning thence northward, I reached 
the summit of Slieve Croaghan, a height more than double 
that of Cim, and sliced down perpendicularly to the Atlantic. 
I imagine this cliff has never been measured; it was variously 
stated to me at 2000, 2300, and 2600 feet: I am not compe¬ 
tent to form an accurate opinion of its height, but as I lay 
quietly looking over it, I could not hear the huge waves of the 
Atlantic, as they broke in foam along its base. This might 
arise in part from the roaring sound of the wind among the 
rocks aroimd me, or even from the wind sweeping away the 
sound of the waves in some other direction; but it gave an 
idea of vast depth that I never before realized. From this 
point I coasted the north of the island, and found near the 
margin of the cliff a beautiful little fresh-water lake, surround¬ 
ed by an amphitheatre of hills. I should tliiuk its surface 
was 600 feet above the sea, and its distance from the edge of 
the cliff scarcely 300. I doubt whether any Englishman but 
myself has ever seen this lone and beautiful sheet of water; 
its singularly round form, the depth of the basin in which it 
reposes, the precipitous sides of that basin, its height above 
the sea,—alltibese are characters of no ordinary interest. As it 
was not yet evening, and the weather very nne, I ascended 
Slieve Mor on my way to the Settlement, an operation of an 
hour and a half, in order to see the sun set in the ocean fi'om 
that elevated point. It was a glorious sight, but when he was 
gone night came on almost immediately, and I had to find 
my way to the Settlement after nightfall, in a country to which 
I was an utter stranger, where there was no track, and no tree, 
house, or any other object to mark the way. 

The next day I walked along the top of the cliff south¬ 
ward; this height is called Menaan; it is the favourite resort 
of eagles, hawks, gulls, and red-legged crows. Although 
magnificent in comparison with any cliffs I have seen in Eng¬ 
land,—and although the natives collecting sea-wrack on the 
sands below were visible only as specks, the nature of which 
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I could not have determined with the naked eye;—yet Me- 
naan is a mere plaything compared with the stupendous Croag- 
han, and sinks into insignificance. The summit of this cliff 
is thickly covered with plants, and I doubt not would amply 
reward the botanist who would carefully explore it. The 
plants, dwarfish though they be, are not sufliciently humble to 
escape the power of the Atlantic breezes. There is an extent 
of miles covered with a dense net-work of vegetation, every 
twig of which leans away jfrom the ocean; this network or mat 
springs beneath the feet with great elasticity: it is principally 
composed of Salix herbacea, Salix repens^ Arbutus Uva--urs?^ 
Juniperus namis^ Calluna vulgaris, Erica cinerea, and a va¬ 
riety of Carices. Descending from these heights I visited a 
farm in the bosom of the mountains; it is the only one of any 
extent in the island, and is occupied by a Mr. Long. I no¬ 
tice this farai as bearing on the extreme productiveness of 
the soil of Achill; it had abundant crops of oats and pota¬ 
toes, the former so heavy that the only fear respecting them 
was that they would be laid by the high winds. The soil 
will produce oats and wheat, year after year, without manure, 
but wheat is not a desirable crop on account of the want of a 
good market. Mr. Long’s garden contained cabbages, sa¬ 
voys, sea-cale, broad beans, peas, early potatoes, carrots, pars¬ 
nips, lettuces, onions and turnips, all of them kept free from 
weeds, and in a slate of vigour and luxuriance that would not 
be despised by the London market-gardeners. The farm con^ 
sists of 600 acres. From this farm to the village ol Dukinelly 
the land is well cultivated, although divided into infinitely 
small patches. The entire island is the nominal property of 
the Marquis of Sligo, but let fox ever to Sir Richard O’Don- 
nel, who, when the land is reclaimed and producing crops, 
obtains the enormous rent of one shilling per Irish acre from 
his tenantry. 

The natives of Achill mo charged with being thieves and 
murderers; and if I were to place full reliance on all I heard 
at the Settlement, thejr would appear to be so. Mr. Long, 
however, with everything constantly exposed,—walls and 
hedges being here unknown, and living amongst a population 
from whom he has no power at all to defend himself, has ne¬ 
ver lost even a potato. I allude not to this subject politically ; 
but bearing in mind solely the natural history of the island and 
its capability of improvement, I pronounce without hesita¬ 
tion, that if goodness of soil, lowness of rent, cheapness of 
labour and safety of property be recommendations,—Ihcu 
that no spot I have ever seen is more likely to reward the 
emigrant than the island of Achill. Would that some iini)o- 
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litical and unsectarian philanthropists,—naen who took a hu¬ 
man view of the human wants and human failings of these 
poor islanders,—would settle among them, and place in their 
hands the plough and the spade, teach the children to read 
and write, the boys to make shoes and coats, to fish, and to 
dig, and rake, and sow, and reap, and build houses, and the 
girls to knit, and spin, and make gowns,— use them like 
brothers, sisters, and children,—then might this island be¬ 
come a centre of happiness and prosperity. 

At Mr. Long’s, on the banks thrown up to divide the fields, 
and in land not yet fully reclaimed, I observed Osmunda re- 
galis in most luxuriant bushes; he complained of it as a weed 
that gave much trouble. Aspidiiim dilaiatum was equally 
common: in the former part of my paper, at page 551,1 spoke 
of the Irish concave variety as being the dumetorum of 
Mackay, supposing that the A^p. dumetorum of Smith was dif¬ 
ferent I have since learned from Mr. Moore, of Dublin, that 
he has seen the very plants on which Sir J. E. Smith founded 
his species; they are still growing in the Botanic Garden at 
Liverpool, and are decidedly of that variety called dmnetorum 
by Mackay, concavum by Babington, and recurvum by Bree, 
in ^ Mag. Nat Hist’ vol. iv. p. 162, fig. 32,—the figure is 
a very good one. I saw the specimens myself when at Liver¬ 
pool towards the end of August last, but not meeting with 
Mr. Sheppard the curator, I was not aware they were those to 
which Sir J. E. Smith alludes. I am anxious to correct my 
error on this subject, as the observation implied an inaccu¬ 
racy on the part of Mr. Mackay. Mr. Babington’s plant (the 
identical specimen is before me) is elongated, and rendered 
more vigorous by having grown in the vicinity of a waterfall. 

Coasting the island as nearly as I could accomplish it from 
Dukinelly, I at length reached Achill Sound, and then cross¬ 
ed to the inn on the other side. Near this place I obsen^ed 
a great quantity of heath; some of the Erica cinerea being 
beautifiilly white. I also gathered what at the time appeared 
to me an unusual variety of Erica Tetralix^ the leaves being 
shorter, broader, and very white beneath; I afterwards learned 
that this is \he Erica Mackaiana. I am too shallow a bo¬ 
tanist to offer any opinion as to its being specifically distinct, 
particularly as it is stamped with the weighty authority of Sir 
W. J. Hooker. 

Returning over Coraan Achill to Newport, I bent my course 
southward to Westport, and thence to the little place called 
Leenane, at the head of the Killery. The scenery here is wild 
and picturesque; the rocks are covered with Saxifraga urn- 
irom^ I use the name in ignorance, not knowing the genera 
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and species into which that plant has been divided: I had 
better say London Pride,” for we cockneys, who cultivate 
the plant in our sooty gardens, generally combine the species 
under this one familiar term. It is very delightful to see this 
plant in its native wilds, adorning the rugged rocks with its 
elegant panicle of flowers; in such situations it seems to pos¬ 
sess an interest which we never attach to it in a state of cul¬ 
tivation. 

Immediately on starting from the little inn at Leenane, or 
Jack Joyce’s” as it is usually teimed, I found the first spe¬ 
cimen I had seen of the Irish heath,— Menziesia polifolia : 
up to that moment I was unacquainted with the plant, and 
its appearance was as pleasing as it was unexpected. The 
scenery here is fine; the Killery, a little creek or aim of the 
sea, runs up to Leenane between two picturesque chains of 
hills, and travellers usually hire a boat and disport themselves 
on the water, in order to obtain a better view of these hills. 
An excellent road has lately been made from Leenane to Clif- 
den, but the day being very fine, I prolonged the journey by 
turning ofi* to the left, among the hills, and was repaid by 
some very pretty scenery. Behind me, or rather, to my left, 
rose that singular group of hills called the Twelve Pins, and 
before me, through occasional openings, I frequently saw the 
sea. There is but little cultivation in these parts; the bog 
appears rich, and capable of producing good crops; the 
heaths are luxuriant beyond anything I had ever seen; the 
day was very wann and the walking good, the bog being 
film and elastic, and in the best possible stale for progression. 
It was evening when I reached the little inn at Clifden. 

The next morning I arrived at Roundstono, a place with 
which a naturalist must be pleased. On approaching it, an 
enormous seal [Hallch(erm Gryphm)^ apparently 8 or 0 feet 
long, and of a light or whitish colour, with a black face, and 
another, much less and nearly black, w^ero basking in the sun¬ 
shine on a rock in the bay. These seals are most abundant 
all round the coast of Cunnemara, from Galway to the Kil- 
lory; indeed I imagine on nearly every part of the coast of 
Ireland; they are strong, resolute, and ferocious animals, and 
totally difierent from the Phoca vitulinay which is, in these 
respects, the very reverse. Haliclimnm Gryphus grows oc¬ 
casionally to an enormous size, sometimes attaining even the 
length of 12 feet; and Mr. Ball of Dublin told me of one he 
had killed at Howth harbour, which he believed to 'weigh fi!ve 
hundred pounds. Phoca vituUna occurs not unfrequently on 
the north coast of Ireland and among the Scotch islands, but 
it appears to be nearly expelled from the southern half of Ire- 
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land by the more powerful and savage species above referred 
to, much in the same manner as the old English black rat has 
yielded to the more powerful animal from Asia, known as the 
brown or Norway rat. 

I ascended Unisbeg, a rugged little hill at the back of the 
town, and was very much delighted with the singular view 
from its summit: the sinuosity of the ocean-coast, and the 
multiplicity of islands in the sea, and of lakes on the land, is 
very remarkable. All over this district Menziesia grows in 
the utmost profusion, and at the base of Urrisbeg occurs Eri¬ 
ca Mediterfwiea, though not abundantly, and here it was first 
discovered by Mr. Mackay. This plant has since been re¬ 
corded as occurring in Erris, and on the side of the Mullrea 
moimtain, near the Killery; but I believe I have the pleasure 
of first recording its most abundant habitat—Coraan Achill. 
At the foot of Urrisbeg, on the shore of Lough Bulard, Mr. 
Babington found Adiantum Capillus-Venet^is. When at 
Eoundstone, I was not aware of the exact locality, and 
searched for this rare plant in vain, having no more precise 
habitat than near E-oundstone.” But though unsuccessful 
in this instance, I w^as delighted with the variety of ferns 
which I here found among the boulders by the sea. Aspidi- 
iim aculeatum and dilatatum, Nephrodkim Jilix-mas, Athy- 
rium Jilix-foemina, Blechmim horeale, Anplenimn marinmiy 
Asph Adiantiim-nigrtmi, Aspl, Triclimnanes, Aspl. Ruta-mii- 
raria, Pteris aqiiilina, Osmtmda regalis, are crowded 
together in profusion and endless variety. In the evening I 
dined with some great men’s gi*eat men, or rent-collectors for 
land-proprietors, and from them I learned much as to the fish¬ 
ing &c. in this district. The salmon-fisheries are perhaps the 
best in the world: about four miles from Roundstone is one 
taken by a Scotchman, in which, the day I was there, two 
hundred and eighty-seven salmon were taken. The contract¬ 
or, I was told, had taken the fishery at 2d. per fish. The 
fishery w-as the proj)erty of Mr. Martin of Ballinahinch. 

On our breakfast-table next morning were herrings, two 
kinds of trout, and salmon, all three in the perfection of fresh¬ 
ness ; indeed the fish of the west of Ireland is beyond all 
comparison the finest in flavour that I ever ate; it is fresh, 
and in all probability had been swimming at large within an 
hour of its being placed on the table. The white trout of the 
west of Ireland is a fish with which I was before unacquaint¬ 
ed; as a species it is perfectly distinct from the sahnon or trout 
Mr. Yarrell, in his ^History of British Fishes,’ vol. ii. p. 37,* 
says that the Salmo trutta of Linnaeus, the sea trout of Flem¬ 
ing, and salmon trout, is the white trout of Ireland; but 
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there is not a close correspondence between the two. In con¬ 
tradistinction to the common trout, the flesh of tlie white trout 
is of richer flavour, and of a deeper orange colour j its skin is 
much thicker and more oily, its colour bright silvery, with 
the exception of the back, which is darker; it is destitute of 
orange spots. It is taken abundantly in salt water, and very 
seldom in fresh. 

After breakfast I resumed my loiapsack and turned my back 
on Roundstone, amidst pelting rain. I saw two eagles soar¬ 
ing in circles far above the summit of Urrisbeg, and others 
sailing majestically on their way to and from the Twelve Pins. 
I stopped awhile at the salmon-fishery: to this spot the ang¬ 
lers of England—the real knowing ones—find their way, 
and, enveloped in Mackintoshes, stand for hours at the pools, 
whipping them with a fly. I saw an extremely fashionable¬ 
looking man at this locale; he was accompanied by a Mr. Larry, 
a very knowing native, who killed the fish of which he — the 
Englishman—was to be supposed the executioner. The 
salmon were pounded in, like sheep in a fold, and patiently 
awaited the evening’s hawl; the Englishman threw his fly with 
untiring diligence, and drew it spinning over the water; the 
huge salmon leaped around it almost every second, and I saw 
Lany hawl to shore a fish of at least eight pounds weight; 
this will doubtless cut a conspicuous figure in my unknown 
countryman’s journal: it was on the 17th of July, 1839. 

Ballinahinch, like most of the towns laid down in the maps 
of Cunnemara, is a single house, the residence of the Martin 
of Galway for the time being, a man possessing land suffi¬ 
cient for a German principality. It is a pleasant spot, sur¬ 
rounded by the wildest scenery that can be imagined, and the 
bog half covered with tlie beautiful MenzieHia. 

(To he continued.) 


Art* II .—On the J^atural History of the German Mamioi (Ham- 
Her). By W. Wkissknborn, l^h. D. 

(Continued from page 630.) 

HriiERNATtoN .—About the beginning or middle of October 
the hamsters shut their bun-ows, first the creeping-holes and 
then the plunging-holes. With occasional interruptions, 
they fill the whole length of the passages, with earth formed 
into little rounded lumps of the size of a pea or French bean, 
which, though they be rammed together very firmly, and of- 
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fectually keep out the cold, yet admit of a partial circulation 
of air. The nest is of the average size of an ox-bladder, and 
filled with the softest straw. It communicates with the store- 
chambers, as before stated; and the animal continues awake 
for about two months, during which it consumes about two 
thirds of its stores and becomes very fat, till the winter fairly 
sets in, when it becomes torpid. After the middle of Febru¬ 
ary one generally finds the first hamsters that are awake; * 
but unless the sun shine very warm, they do not open their 
holes, but occupy themselves with digging new canals, &c., 
as it would seem merely for the sake of exercise. At this 
season one finds but two or three handfuls of com left. About 
the middle of March they usually begin to open their bur¬ 
rows, commencing with the plunging-hole, which they throw 
open very widely, so that it resembles the burrow of a rabbit. 
They abandon their winter-burrows soon after, and dig new 
ones; they take rambles and collect young weeds, as well as 
the fresh-sown summer com, whereby they become very inju¬ 
rious. The male awakes fi’om his winter sleep sooner than 
the female; and herein we may observe a very interesting pro¬ 
vision of nature. The female, on account of the care neces¬ 
sary to be bestowed on her progeny, not having time to collect 
so large a store as the male, digs her winter-brnrow much 
deeper, whereby she the sooner becomes toipid, and awakes 
later than the male; and but for this many would die of hun¬ 
ger. All the hamsters which have been dug out in winter 
were males, the females lying so deep that the traces of their 
burrow have been lost before getting at them. They seldom 
open their holes before the beginning of April. 

When a torpid hamster is dug out, it is found lying on one 
side, rolled up in a lump ; the head being under the belly, 
which is embraced by ftie fore-paws, the hind-paws being 
joined above the snout. The animal is perfectly clean, and 
the hairs, especially the whiskers, beautifully arranged. The 
hairs are stiff, and their becoming pliant marks die first stage 
of the animal’s awaking. The eyes are closed; and if open¬ 
ed by artificial means, they shut again spontaneously. The 
animal does not breathe. "When opened in this torpid state, 
it does not show any symptom of feeling pain, although the 

^ As an exception, I have a few times seen hamsters, even at an earlier 
season, before the creeping-hole of their hurrows, in the sunshine of 

a hnght winter day. The creepmy-hole was thrown wide open on such oc- 
^ions; the animals retreated on my approach; and had they not, in every 
instance of that sort, peeped out again in defiance, with their well-known 
squeaking, I could not positively state that I had seen hamsters behaving 
thus in the middle of winter. 
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respiratiou returns at long intervals; the heart contracts only 
fourteen or fifteen times in a minute ; whereas, in the animal 
when awake, it does so at least one hundred and fifty times. 
The blood is far more bright and fluid than in summer, and 
its surface is covered with oily spots. The intestines are mo¬ 
tionless, and neither alcohol nor sulphuric acid are able to 
make them contract: they are partly filled with chyme and 
excrements. The fat is rather solid, and the bladder partly 
filled with mine. A torpid hamster may be earned in the 
pocket for miles from the fields without awaking. If brought 
into a moderately warm room it gradually awakes: the feet 
by degi'ees assume a more natural position; the breathing 
begins with deep and rare inspirations; the animal is then 
sensible to stimuli of various kinds; it stretches itself, utters 
a disagreeable rattling sound, and at last opens its eyes. It 
then totters about as if intoxicated, and frequently falls on 
one side in trying to attain a sitting posture. When this point 
has been gained it remains quiet for a while, then walks about 
and directly begins to eat if food be throwm before it. The 
time in which they become perfectly awake in a moderately 
warm room, is two hours in very cold weatlier, when their 
sleep is proportionately sound, but much less in warm weather. 

The principal external cause of the torpidity of the ham¬ 
ster is the lowness of the temperature of the medium in which 
it happens to be. Underground a temperature of + 6® or 7® 
Reaum. is competent to effect it; when kept in a box above 
ground, the animal will fall asleep at a temperature of +5^ 
R,,but awake from time to time. In heated rooms the state 
of torpidity never takes place; but although the hamster will 
thus sometimes live through the winter, it is drowsy, ill, and 
often dies. It is evident that the closing of the burrows, by 
which the external agents arc in a great measure excluded, 
imist bo instrumental in biinging about the torpid state much 
earlier than it would otherwise take place. Then, I suspect, 
the influence of the earth itself has a similar tendency; this 
opinion I may support by tlie following observation. In my 
youth, in company with a few more boys, I once gave chase 
to a pair of dormice {Myomis nitela). We secured one, the 
other entered a hole in the slope of a sandy hill. I went homo 
to fetch the necessary instruments and returned in about half 
an hour, and after digging only a length of a few feet, I found 
the dormouse fast asleep, though the bun*ow continued much 
farther. Thinking I had killed the animal with the pickaxe, 
I took it carefully in my hand, when, after having handled it 
a short time, it made its escape so rapidly that only the skin 
of its tail remained between my fingers. I succeeded how- 
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ever in catching it again, and found that it had sustained no 
other injury. 

As to the physiological points which appear to bo most 
closely related to the hybernation, they are, 1 st, the great de¬ 
velopment of the venous in proportion to the arterial system; 
2 ndly, the peculiar composition of the blood, which never per¬ 
fectly coa^ates, the more solid parts retaining a certain de¬ 
gree of fluidity, and the more watery portion not becoming 
transparent and nearly colourless, as in most other animals, 
but constituting a crimson-coloured fluid; when the hamster 
is torpid, these qualities of the blood exist to a greater degree 
than in summer: and lastly, the condition of the fat, which, 
as in other winter-sleepers, for instance, the badger, hedge¬ 
hog, dormouse, bat &c. is oily, and chiefly composed of elaine. * 

Injury and Use *—^As the hamsters consume a great quan¬ 
tity of valuable green fodder as well as com, from the time it 
begins to ripen, during spring, summer, and autumn,—and as 
an old one sometimes lays up a winter store of 1 cwt. of 
horse-beans, or 65 lbs. of com, &c., which is lost to the pro¬ 
prietor or farmer, it may be imagined what a calamity this 
animal must be to the agiicultural population, where the soil 
is favorable to its excessive multiplication, and where no ex¬ 
traordinary means are resorted to, in order to check its pro¬ 
pagation. It is true that nature herself puts a stop to the 
hamsters’ multiplying to an indefinite extent, by epizootics, 
or other causes, which cannot be precisely determined 5 ^ but 
she does so much later than the interest of man requires.— 
The parishes which are much infested with this nuisance, 
have therefore, from an early period, paid premiums out of 
their public money for dead hamsters which were brought to 
the proper office- Latterly this has been done in several do¬ 
minions of Germany with more regularity, and more systemat¬ 
ically than before; and as I think it will interest the readers 
of this journal, I shall communicate here an extract from the 
official records kept at the mansion-house of Gotha, and com¬ 
prehending a period of twenty-one years. It commences in 
1817, when a general crusade was undertaken, which had the 

* Haller’s opinion, that the right auricle of the heart loses its sensibility 
latest, among all the organs, is confirmed in a striking manner in the in¬ 
stance of the hamster. If, in a living hamster, the heart be exposed by 
laying open tbe chest, it will continue to beat for about seven minutes, then 
■become motionless for a short time, whereupon the right auricle begins to 
beat alone, the pulsations being at first about 110 in a minute, continuing 
for an hour and a half or even two hours, and becoming gradually slower, 
till at last only two are observed within a minute. ’ 

^Migrations of this animal have never been observed, as far as I know; 
but in some years it is scarce, without the cause being known. 
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effect of greatly reducing the number of hamsters; and since 
that period the magistracy have succeeded in preventing die 
multiplication of the animal from becoming a public calamity. 


Years. 

Number of Hamsters delivered 
at the mansion-house of Gotha. 

Sums paid in Fromimns. 
Doll. Gros. Hen. 

1817 


. 2,237 

19 

7 

1818 

.. 13,054 . 

. 197 

21 

1 

1819 


. 285 

14 

7 

1820 


. 103 

14 

6 

1821 


. 122 

20 

8 

1822 


273 

14 

6 

1823 


. 88 

23 

1 

1824 


. 181 

23 

10 

1825 

. 14,248 . 

. 205 

15 

0 

1826 


. 148 

7 

10 

1827 

. 14,735 . 

. 320 

19 

8 

1828 

. 6;i33 . 

. 125 

13 

7 

1829 

. 5;686 . 

. 112 

11 

3 

1830 

. 10,049 . 

. 234 

0 

1 

1831 


. 397 

7 

9 

1832 

. 8,288 . 

. '886 . 

. 186 

9 

8 

1833 

. 20 

19 

7 

1834 

. 2,692 . 

, 49 

15 

9 

1835 

. 2,282 .. 

. 39 

4 

3 

1836 


. 21 

3 

6 

1837 


. 43 

0 

0 


Total,. 286,839 

6,396 

19 

9» 


During this whole period old females were paid for at the 
rate of 1 groschen (l|-d.) each, old males at 6, 4, or 3 pfennige 
in different years, and young ones at 1 pfennig* throughout. 

If we look back to more remote times, we find that in the 
years 1699, 1710, 1751, and 1761, orders were issued by die 
government of Gotha to destroy the hamsters. They must 
have been very numerous in the beginning of the eighteenth 
century, as in 1721, 54,429 (19,145 old and 35,284 young) 
hamsters were paid for at the mansion-house of Gotha, as 
well as 25,707 in the neighbouring villages. After the mid¬ 
dle of the same century tlieir numbers had decreased, as the 
registers kept at the mansion-house of Gotha record 37,574 
(6629 old and 20,945 young) from Michaelmas 1768 to Mi¬ 
chaelmas 1769, and 22,812 (7244 old and 16,568 young), 
during the twelve months beginning with Michaelmas 1771. 

It ought to be understood thaf the whole of the fields he- 


* From this table it appears that very wet years are as favourable to the 
increase of the hamster as dry and hot ones. For 1817 was a very wet year 
as well as its predecessor, and yet in the five years of 1822,1825,1827,1830 
and 1831, the hamsters contrived to become comparatively very numerous. 

® There are 12 pfennige to a groschen. One fourth of the premiums was 
paid out of the public funds, and three fourths by the proprietors or farmers. 
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longing to the town of Gotha comprise an area of less than 
7000 English acres. 

Although the injury done by the hamsters greatly overbalan¬ 
ces their useiulness, yet the latter is by no means trifling. 
They firstly destroy a great many field-mice, larvae, insects, 
and other vermin; then their fur is esteemed for lining coats, 
night-gowns, &C .5 as being light and durable. A good one 
is paid at the rate of l|-d. Lastly, their flesh is a very good 
and wholesome dish, and but for the stupid prejudice which 
prevails against it, the more easy classes of society might 
relish it as much as the ancient Romans did that of marmots 
and dormice.^ However, it is thrown away to rot, and 
thought fit food only for gipsies or the poorest people, who 
do consume it in some neighbourhoods. The gardeners of 
Erfurt do, and the poor people in Silesia axe said to eat a 
great many hamsters. H^nerwolf (see Ephem. Nat. Cur. 
Dec. II. Ao. viii. obs. 10 , pag. 59) says that a poor old la¬ 
bourer at Amstadt in Thuringia, who had for some time 
wholly subsisted on hamster-com and hamster-meat, died of 
a sort of leprosy. This is the only instance in which bad 
consequences have been ascribed to that description of food, 
and the conclusion is evidently fallacious, as the man in 
question was probably affected with scabies senilis. 

Besides, the stores which the hamsters collect in their 
burrows are partially reclaimed by such people as possess or 
farm no land. Where hamsters abound, they effect a sort 
of equitable arrangement between the proprietors or farmers 
and the cottagers. The hamster insists on his natural right 
to steal the com, and the cottager avails himself of the posi¬ 
tive law to sacrifice the thief and possess himself of the stolen 
property. At Gotha the hamster-diggers have to take out a 
license. They are mostly labourers or soldiers, and if skilled 
in this branch of their profession they gain a good livelihood. 
From March till St. John’s day, when the fur of the hamster 
is finest, they dig after the animal merely for the sake of the 
fur and the premium, which they get on producing the skins 
at the mansion-house, where the tails are cut off and burnt. 
The hamster-diggers have the right to dig even in the fields 
sown with white crops till St. John’s day, but they must fill 
the excavation again with the earth, which they need not do 
in the stubble fields. Then there is a pause till the winter- 
corn is cut, when they dig both for the animal and the store 

* For the table, the hamster should he obtained about the time that the 
auimal fibst b^omes torpid (about the heginning of November), when it is 
in high condition, and may be Mlled without exciting its passion. 
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in the burrows, which however is very small at that season, 
and never exceeds 8 lbs. But after tlie summer-corn has 
been reaped, and throughout the autumn, the trouble of the 
hamster diggers is much better repaid, as tliey often find 
501bs. or more of com in one burrow. The wheat and rye 
are cleaned and washed by them, and after having become 
dry they are as good for household purposes as any other. 
Barley, oats, peas, beans, french-beans, &c., obtained in this 
manner are commonly sold at half the price of what they 
cost in the market, and used for feeding pigs or poultry, with¬ 
out the same careful preparation to which wheat and rye are 
subjected. At the season when the hamsters are persecuted 
only for obtaining the skins, a skilful hamster-digger may 
catch (and has often caught) as many as 120, both young 
and old, on the same day; and in autumn, when two com¬ 
rades commonly work together, a pair of hamster-diggers 
have sometimes obtained 4001bs. of com, &c., within the 
same time. 

Methods of catching and destroying the hamster *—The 
most usual way in which the animal is caught, is by digging 
it out of its burrow. For this operation a spade is used, and 
a peculiar kind of instrument consisting of an iron rod about 
a foot and half long, and having a sharp hook on one end, 
and a little shovel or scraper on the other. The hook is used 
to puU the animal out as soon as it makes its appearance in 
the course of the operation of digging, which begins from 
the creeping-hole; the scraper sen-es to keep the canal clear 
and to loosen the contents of the store-chambers. Besides, 
the people have sacks, into w'hich to put the hamsters, com, 
&c. They see the burrows at a considerable distance by the 
heap of earth. When this is small, and the holes are namw 
and little distant from each other, they know that the inha¬ 
bitant is young, that there is scarcely any com, and that they 
will get only 1 pfennig for the trouble of digging out such a 
burrow, as the skin is of no value. Therefore they leave 
such a hamster alone, that he may grow old and profitable. 
But if the burrow have many plunging-holes, which arc 
smooth and not mouldy, they know that it is inhabited by a 
female with her young. It is then worth while to dig after a 
litter of from five to eighteen young ones, which are got at 
with but little trouble. Formerly, when only 3 pfen. were 
paid for the old one at the mansion-house, she was allowed 
to escape, in order that she might bring more grist to the mill 
by producing a fi*esh litter, and she is sure to make the best 
of her way by digging onward in an horizontal direction; but 
now, as her price is 1 gro. there is inducement enough to dig 
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after her, and quarter is no longer granted her. If the heap 
before the creeping-hole be very large, and mixed with much 
chaff and pieces of straw,—and if a w’’ell-trodden plunging- 
hole exist at the distance of six feet or more,—^the burrow 
belongs to an old male; and the hamster-digger exults in the 
prospect of a good prize. If the season be not far advanced, 
the people possess themselves only of the stores, sparing the 
old knowing fellow, notout of gratitude, but that he may col¬ 
lect another store that very season. No legislation, unless 
incompatible with true justice can prevent the hamster-dig¬ 
gers from doing what they think most profitable to them¬ 
selves, so far as the killing or sparing of the animals is con¬ 
cerned. * 

The hamsters are also easily caught in traps set before their 
holes. The different kinds of rat-traps will answer the pur¬ 
pose with more certainty for the hamster than for the rat, the 
former being far less cautious. The trap in most general use 
is a pot dug into the ground, the cover of which shuts when 
the hamster enters to take the bait. There is also a very sim¬ 
ple trap, the construction of which is founded on tlie irritable 
disposition of the hamster. In the middle of a board ten 
inches square, is made a hole four inches in diameter. A 
strong nail projects firom each side of the board, near the rim 
of the hole; the sharp points of the nails are bent into the 
hole, so as to be opposite each other, with a distance of about 
two inches between them. There are nooses at the four cor¬ 
ners of the board, which is fixed over the plunging-hole by 
means of pegs driven into the ground. In trying to leave or 
to enter its burrow, the hamster glides over one of the nails 
and is pricked by the other, upon which the animal gets into 
a passion, and in rushing violently backwards, after having 
been repeatedly wounded by the point opposite, he is impaled 
by the nail over which he first glided. 

The animal may also be forced to leave its burrow by pour¬ 
ing into it a large quantity of water, which is perhaps the 
most convenient method, if a large tun or a cart can be had, 
and the object be merely to destroy the animal, without ob¬ 
taining its stores. 

Weimar^ August 1839. 

^ The laws which were given for the cercles of Magdehurpr and Halher- 
stadt, in A-ugnst 1696 and May X714, were more arbitrary. The proprietors 
were ordered to deliver at the justice’s, each year, fifteen hamster-skins for 
every rood (30 acres) of land; and the cottagers had each to furnish ten 
skins. For every skin that was wanting in these numbers, they had to pay 
a fine of 2 groschen. 
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Art. III .—Zoological J^otes on a few Species obtained from the 
South West of Scotland, By William Thompson, Esq., F.L.S. 
&c.—Vice-President of the Natural History Society of Belfast. 

I SHALL here follow up a few notes commenced in this Ma¬ 
gazine in 1838, (p. 18), with reference to the occurrence of 
some of the rarer, or otherwise interesting species, procured 
within a limited portion of the south-west of Scotland. 

Chestnut Shrew. Sorex castaneus^ Jenyns., ^ Ann. Nat. 
Hist’ V. ii. p. 43. From the neighbourhood of Ballantrae^ 
I have received specimens of shrews, which, from agreement 
with Mr. Jenyns’ description, I am disposed to regard as the 
Sor. castaneus. Some of the species belonging to this genus 
approach so closely, that it is almost necessary to have a 
comparison of specimens before a certain conclusion can be 
arrived at,—-in the present instance I have not had this ad¬ 
vantage, but judge from the comparison of the individuals 
under consideration, with others belonging to the most nearly 
allied species, Sor. tetragonuruSy of which I possess two 
specimens (of different ages) so named by Mr. Jenyns,—the 
one taken at Twizell, and favoured me by P. J. Selby, Esq., 
the other taken by myself at Leamington, Warwickshire. 

Ciliated Shrew. Sorex ciliatic.% Sowerby ; Sor, remi/er 
of subsequent British authors. Of this well-marked species 
I obtained, when at Ballantrae, in August last, an individual 
taken in the immediate neighbourhood. 

Bank Vole. ArrAcola pratensis^ Baillon; Bell’s ^ Brit. 
Quad.’ p. 330. Of this handsome species, distinguished as 
British only a few years since, I have obtained two specimens 
from the vicinity of Ballantrae. Mr. Macgillivray mentions 
its occurrence at Kelso and Bathgate, in the county of Lin¬ 
lithgow.” ‘ Naturalists’ Library, Brit. Quad.’ p. 272. 

Pomarine Skua. LesMs Po'marmm^ Temm. I am in¬ 
debted to a friend for the examination of a specimen of this 
bird, which was kindly brought from Ballantrae to Belfast 
for the purpose; it is a young bird of the year, and was found 
dead on the beach near this village, in the winter of 1837-8. 
The following measurements may perhaps enable any one 
interested in the subject, to judge that it is the species here 
set down. 


* To my friend John Sinclaire, Esq, and to Dr. Wylie, I am iuclobtod 
for all specimens hence obtained. 

3 s 
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Length total..... 

„ excluding central tail feathers (which are rounded 

at the extremity) ... 

„ of wing . 

„ of hill above, measuring curve. 

„ of bill to rictus . 

„ of naked tibia. 

„ of tarsus... 

,, of middle toe and nail ... 


19 9 

19 2 
14 2 

1 7 

2 3 
» 7 
2 1 
2 1 


Two-spotted Goby. Gohius Ruthensparii^ Euph, Go- 
bins hipunctatus^ Yarr.—Of this fish, I, a few years ago, ob¬ 
tained specimens from Portpatrick, through the kindness of 
Capt. Fayrer, R.N. It is recorded as inhabiting the eastern 
coast of Scotland, by Dr. Johnston and Dr. Parnell. 

Variable Wrasse. Lalrns variahilisy Thomps.; * Lab, ma- 
cnlaius^ Bloch.; I have seen taken commonly on the rocky 
coasts of Wigton and Ayrshire. It seems common in such 
localities around the British Islands. 

Montagu’s Sucker. Liparis Monfaguiy Flein., has on 
two occasions been sent me fi:om Portpatrick by Capt. Fayrer. 
In one instance four individuals were taken at the same time 
adhering to sea-weed {Fuci) after it had been thrown ashore 
for manure. Dr. Johnston has met with this species on the 
coast of Berwickshire. 

JEquoreal Pipe-fish. Syngnatlius agnorem^ Linn, I 
have been favoured with a beautiful and perfect specimen of 
this fish, 20 inches in length, and which, along with a still 
larger one, was found dead on the beach near Ballantrae in 
the summer of 1838. In this specimen, as in the last I noticed, 
(Ann. Nat. Hist.), a caudal fin, though very minute, little 
more than half a line in length, is distinctly visible to the 
naked eye; nnder the lens five rays are very apparent. 

The Worm Pipe-fish. Syngnathus lumbriciformis^ Je- 
nyns., has been procured at Portpatrick, and thence kindly 
sent me by Capt. Fayrer. This species, and the S, mquoreus 
have been obtained on the eastern coast of Scotland, near 
Berwick-on-Tweed, by Dr. Johnston; but to Dr, Parnell, who 
has so successfully investigated the Ichthyology of the Frith 
of Forth^ ^d other portions of the British coast, neither they 
nor the Liparis Montagui have occun'ed. 

Eight-armed Cuttle. Octopus octopodia^ Flem. ^ Br. 
Anim.’ Penn. ^ Brit. ZooL’ vol. iv. p. 44, pi. 28, fig. 44, A 


1 See Proc. Zool. Soc. 1837, p. 159. 

^ Here tbe first British specimen of the Syng, csquoreus on record, was 
obtained by Sir Robert Sibbald. 
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specimen of this cuttle-fish favoured me by Capt. Fayrer, was 
found on the shore (I believe) at Portpatrick, in April 1835. 
The length of body is 3 inches, the breadth head 1arms 
7 inches. This individual differs only firom that described 
by Dr. Grant, ^Flem. Brit. Anim.’ p. 254, in size, and in the 
trivial difference of the arms being webbed beyond the twelfth 
sucker. The specimens which I have seen cast ashore on 
the opposite coast of Ireland were generally about the size of 
the present one. 

Hokrid Crab. (Penn. Brit. Zool. vol. iv. p. 6, pi. 8, fig. 
14.) Lithodes Maja^ Leach, By Dr. Wylie, of Ballantrae, 
I have been favoured with a very fine specimen of this crab, 
which was taken in a herring net there in the summer of 1838, 
and in water from twenty to thirty fathoms in depth. It was 
brought to Dr. W. by the fishermen, as a species they had 
never before met with. 

Hyas coarctatusy Leach. In April 1835, specimens of this 
crab were sent me from Portpatrick by Capt. Fayrer. 

Long-horned Crab. (Penn. Brit. Zool. vol. iv. p. 3, pi. 
1, fig. 3.) Porcellana longicornis^ Edw. Crust, t. 2, p. 257, 
Received with the last. 

Plaited Lobster. (Penn. Brit. Zool. vol. iv. p, 15, pi. 14). 
Galathea strigosay Fabr. Received with the last. 

Long-clawed Lobster. (Penn, Brit. Zool. vol. iv, p. 14, 
pi. 1.3). Galathea rugosay Edw* Crust, t. ii. p. 274. Re¬ 
ceived with the last. 

All the species here enumerated, except the three first 
mentioned, have been obtained on the opposite coast of Ire¬ 
land. 

Belfa^ty Nov. 12^A, 1839. 


Art. IV. —On the Monkeys kno7vn to the Chinese, from the native 
authorities- By Samuel Birch, Esq. Assist* in the Dept of Ant 
of the Eng. Sec. Brit Mus.; Assist. Sec. to the Archscologicol 
Institute of Rome. 

At a period not very remote the writer of the present aiiicle, 
to aid the researches of a naturalist relative to the monkeys 
known to the Chinese, undertook a series of translations from 
the ‘ San tsae too hwuy,’ or ^ Pictorial Encyclopedia of the 
Three Sciences,’ of the descriptions annexed to the plates of 
the various monkeys that are found in the division of Zoolo¬ 
gy in that exceedingly interesting work. The great Ency¬ 
clopedia of Ma twan lin did not at that time, to the writer’s 
knowledge, exist in London; and the distractions incident to 
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the business of life have not allowed him the leisure to inspect 
a copy of it, should it he in the possession of University Col¬ 
lege, in the splendid library of Dr. Momson. Although the 
^Kang-he tsze teen’ was not minutely examined, it was occa¬ 
sionally refeiTed to; but since Chinese plates are far better 
than descriptions for the general enquirer, the ^ San tsae too 
too hwuy ’ was the work chiefly consulted, and other works 
used in a subsidiary point of view, to eke out its deficiencies. 
Some idea seemed fixed in the naturalist’s mind that a higher 
order of apes than either the oran-otan, or chimpanzee, had 
been said to exist in China; and accordingly the native 
authorities were most diligently searched, in order to find the 
animal in question, and the results, such as they are, are now 
at the disposal of zoologists. 

The oldest work which contains pictorial illustrations, is 
the ‘ Shan hae king,’ or ‘ Book of hills and streams,’ a very 
dull itinerary of the empire, full of mythological ideas relating 
to “dragon-haunted streams and elf-fi:equented hills,” but 
excessively monotonous and prosy in its general nairative.— 
It is illustrated with an ample, commentary, and was written 
during the dynasty of Han; being of some archaeological in¬ 
terest, but tiring to the patience of the general reader. In 
this book appears a plate of an animal called Sing-sing or 
Sang-sang ; and the accoimt, as well as the plate, have been 
implicitly followed by the Encyclopedia which appeared un¬ 
der the dynasty of Ming. As this is the animal called oran- 
otan by the Jesuits and Dr. Morrison, a short description of 
the plate is necessary. As figured, it is essentially man; it 
stands erect, with a broad human countenance, and mass of 
frontal brain; it has feei^ not hafidsy on its posterior extremi¬ 
ties : in its left hand, articulated as in mankind, it holds a 
bunch of fruit, in its right, a young animal of the same class. 
The features are Caucasian, and its hair reaches from the 
crown of the head, whence it falls in rich profixsion, to the 
earth. “ In its exterior appearance,” says the Shan hae king, 
“ it is like an ape; it walks with its face down, runs erect, 
and comes out of the Chaouyaou hills.”—(Plate iii. 1). The 
description annexed to the plate of the ^ San tsae too hwuy ’ 
states,—“Tseo shan yew show chwang joo yu, luy Me-how, 
fa-chuy ta; keang-tung shan chung yih yew ming Sing-sing 
nang yen.” “ In the Tseo magpie hills there are animals whose 
external appearance is like an ape’s of the Meho w species; their 
hair reaches to the earth. In the Keangtung hills there are 
^mals called Singsing, that can speak.”—^(Zoology, Book 
iv. Art. 39). In the ^Kang-he tsze tsen,’ under the article 
Sing, are collected a number of accounts from other diction- 
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aries relative to this animal; and as this worh forms an inte¬ 
gral part of every Chinese library, it will be unnecessary to 
quote the original text, since it is readily accessible to sino¬ 
logists in general. Sing, (after the usual prelimiiiaries as to 
pronunciation), The Yupeen* observes that the Sing are like 
dogs witli a human face; the Kwangyun that they are like 
an ape; the Urh ya shih show that they are small, and ad¬ 
dicted to weeping; the Shan hae king, that it has a man’s 
face, a swine’s body, can converse, and is found in the Fung 
ke heen of Keaoule (Cochin China); also that its external 
appearance is like a Hwan,^ and that its cry resembles a pig’s 
squeak, or a child’s weeping; the Leo ke-le, that the Singsing 
can speak, but is nevertheless a beast.” Nearly similar sto¬ 
ries are given of the Sang. 

The teim swine’s body” does not ill apply to the compa¬ 
rative nakedness of the oran-otan’s, when considered in rela¬ 
tion with the other apes, as a reference to any specimen will 
fairly prove. The conversational powers of this animal is a 
fiction purely Chinese, from its mounrful chattering note.— 
But the most interesting account of it is in the Ching tsze 
tung Dictionary; where, after narrating at some length the 
manner of catching them, by means of wine and wooden 
shoes, the following opinions of ancient works are quoted on 
the subject. ^^The Sho W’^an says that the Sing-sing make a 
hasty noise, like a dog’s bark, and nothing more. Toopo, 
in the account of the southern hiUs, gives a plate repre¬ 
senting a Sang-sang like a monkey. In die description of the 
interior southern rivers, it is stated, there are plates repre¬ 
senting the Sang-sang like a dog, also a Sing-sing whose ex¬ 
ternal appearance resembles a monkey. It can speak, and 
each part has three feet. The original representation is like 
an ape, it runs erect, but walks prone to the earth, like a dog. 
It is said to be naturally addicted to wine, and fond of light¬ 
ing a fire. It can speak, that is to say, it can emit a sound 
like a child, and it knows how to keep up a conversation.— 
There axe two sorts of Sing-sing and Sang-sang, the great and 
small; and without doubt they can speak as a dog does to a 
dog, by assuming a kind of angry note. However, Too and 
the plates are ^at spear and shield’ (contradict each other); 
if they are in the shape of a dog they cannot speak like a man. 
In the Shan hae king in the account of the interior southern 

1 ‘ Gems Arrapged,’ a Dictionary mentioned in Dv. Morrison’s preface, 
as well as tlie Kwang yiin. The Urh ya, a quarto-sized work, is pictorial 
like the San tsae &:c. 

2 This animal is sometimes said to he like a wild swine, at others like a 
wild dog. 
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rirers it is stated, that three hundred le up in the woody dis¬ 
trict of Tsowsze there are male Sang-sang. In the history of 
the eastern latter Hans, it is said that there exists a tradition 
among the southern barbarians, that tlie Yen-mang foreigners 
have birds called Hoke (game cocks ?) and Sang-sang.” In 
the Japano-Chinese Encyclopedia entitled the ^ Heuen cheuen 
too hwuy,’ or ^Collection of Plates explaining Sounds,’ a 
copy of which is in the possession of the British Museum, 
and is the identical one brought by Kaempfer from Japan, 
purchased of him by Sir Hans Sloane, and firom which 
many of the plates in his work are taken ;—is a plate (part 
xii. 9) of the Sing-sing, here evidently an oran-otan walking 
erect, with large ears, black body, and short cur-like tail. 
There is no description attached to it. 

From the mass of evidence presented upon this subject,— 
evidence so totally discrepant and conflicting, comparatively 
little can be gleaned. The Sing-sing is most probably the 
oran-otan, elevated by popular tradition into a rank interme¬ 
diate between man and monkey. In the natural history of a 
people who have committed erinrs so gross and ludicrous, as 
will be shown in the course of this communication,—and 
who admit into their system every monstrosity that mor¬ 
bid imagination has conceived, the assumption is almost prov¬ 
ed. At the same time it comes within the limits of the circle 
of probabilities, that in the interior, so unexplored, so wild, 
and so infested by brigandage, there may exist a race of men 
driven out of the pale of human civilization, like the Cargot 
or the Guoita, and degraded by popular opinion into animals; 
or that in a country where infant exposure is tolerated through 
the maximum of its population, some idiots, whose life has 
been spent amidst the mountains, may have presented the 
melancholy spectacle of a humanity so depraved that its fel¬ 
low-wearers have refused to admit it into meir privileges. 

Another type that falls into this class is the 'Joqjin, or 
^^man-like.” In the ^ Shan hae king ’ it is called Tung yang 
(eastern sun man), and placed among the races of men ; but in 
the San tsae &c. it is arranged among beasts. If ever it had 
existence, it must have been man. It walks erect, is not quad- 
rumanous, and the only circumstance that could have given 
rise to a notion of its being a beast, must have been the extraor¬ 
dinary appearance of the head, which, in the engravings, looks 
as if an incision had been made in the skin of the forehead, 

^ The Joo jin is apparentljr the oran-otan, but has the addition of hair. 
For the indications of the scientific names of the animal, the writer is in¬ 
debted to John Edward Gray, Es<i. of the British Museum. 
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and the cuticle thrown down over the mouth, entirely cover¬ 
ing the eyes, and rendering the visage totally iiTocognisable. 
The plates and descriptions are the same in both^ viz.— 
^^Tung-yang kwo yew Yu-yu, Urh ya tso fuh-fuh chwang c 
jin hih shin pa fa, keen jin tsih seaou seaoii, tsih yen ke-muli 
Too-po yun fuh-fuh wae show pa fa Sing-suh hwo jin seaou 
chin-yen kemuh chung naeKaou-taoufan wei gotsan.” —Tn 
the kingdom of Tung yang are inhabitants which the XJrhya 
calls Fuhftih; their appearance is human, with black body 
and straggling hair. When they behold mankind they smile, 
then become alarmed and screen their eyes. Toopo says that 
the Fuhfuh are monsters with straggling hair and Sinffs* feety 
and that when they catch men they smile, become alarmed, 
screen their eyes, burst out into a loud wail, and turn back 
to kin us.” 

The Tung-yang (eastern sun) kingdom may possibly refer 
to the Corea. The word Fuhfuh is here written with the sub¬ 
stitution of the sixtieth for the ninety-fourth radical of the 
language, an occurrence not uncommon in Chinese literature. 
From the term, Singi feety it is evident that the writer con¬ 
templated the hand-shaped foot (to use such a term) of the 
ape tribe, as distinguished jfrom that of man. Analogous to 
this monkey is the Fuhfuh, of which some account is given 
under its name in the Kang he &c.—The Urhya &c. affirms 
that it is like a man, with straggling hair, walks rapidly and 
eats men. The Shan hae king, that in appearance they are 
like men, with long lips, with black hairy body; they turn 
hack and follow men’s footsteps when they see them, and then 
laugh. In the hills of Keaoukwang, and also in the Nang 
kaiig district, are beasts of a large size, ten cubits long, com¬ 
monly called Shan too. The Shan hae king calls them 
Neaouyang (vicious goats), and also Kan. In the chapter 
of kings in the Annals of Chow, the northern provinces are 
said to call them Toolow (babblers).” Similar accounts are 
given of this animal in the ^Ching tze tung,’ and in the Ja- 
pano-Chinese Encyclopedia is a plate representing the Fuh¬ 
fuh sitting upright. The lower extremities of the animal are 
not visible; but from what is seen, it bears considerable re¬ 
semblance to the mandrills, or ribbed-nose baboons. It is 
called in Japanese jfi-fi. Fuh-fuh yew tso fuh-foh ming ne¬ 
aouyang hwo e (?) Shantoo yih tung. The fuh-fuh,* also 

' See second reduplication in the text. In the preface or abstract of con¬ 
tents, after the character Sing, Zyao occurs some Japanese at the side of Fuh; 
Fi-fi; hy the aid of Mr. Medhurst’s Vocabulary tbe two tenns have been 
made out, but the reading of the Hiragana character is not easy. Tlic 
Fuhfuh is not very distinct, and is the Simla Nasuhis or Paj)lo Maimon. 
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written thus, called Neaouyang or Shantoo,” (Heuen &c., 
Part 12, Zoology, page 9). 

This closes the chain of evidence collected relative to the 
animals which have any pretensions to rank in their w^orks 
with mankind. The observations made with regard to the 
Sing-sing apply very nearly here. The same difference of 
native opinion casts the same doubt upon the authenticity of 
their accounts. Natural History, as a science even of obser¬ 
vation, has been, and under the present system always will 
be, at a low condition among a people, w’’here all knowledge 
but that of government and morals, ranks scarcely above the 
mechanical arts. The collection of a few popular traditions, 
—the rough delineation of objects as vaguely seen, not com- 
prehende^-^has been all that China can boast; and the 
practical and deeply-theoretical examinations and inductions 
which build up the towering structure of western lore, taust 
be infused into them from without, the Chinese have it not in 
them, and, with their distaste for innovation, they never can 
examine the products of nature with the eye of accuracy and 
generalizing power. The Zoology of the San tsae too hwuy is 
a glaring instance of this; the fabulous and the true —imagi¬ 
nation and observation—are alike blended in a disorder start¬ 
ling to a European eye. The ^ Urhya’ is rather more correct, 
for it has at least the merit of arrangement in great classes, 
wide and abrupt in their transitions, but still holding out suf¬ 
ficient landmarks for future improvement. The ^ Shan hae 
kiug ’ is one mass of confusion; it rejects indignantly all ar¬ 
rangement. The Japanese Encyclopedia has a mere glim¬ 
mering of presenting its animals according to their type;—an 
idea feebly maintained. The only work in which the w’riter 
of the present article has seen any allusion to the modem sys¬ 
tem, was in one apparently new, where the artist had, in ad¬ 
dition to some birds, depicted the claws and beaks, which 
must have been gathered from some European work, since 
such was utterly jbeyond Chinese power. Yet we must still 
concede to the Chinese that they have observed and noted, to 
the best of their ability, the animals existing in their own 
country, and have most signally failed where they have relied 
on mistaken information afibrded from external sources; and 
that European writers of their date present as little truth. 


( To he continued.) 
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Art. Y .—Observations on the Rodentia, with a view to point out 
the groups as indicated by the structure of the Crania^ in this Or- 
der of Mammals. By G. R. Waterhouse, lilsq,, Curator to tlm 
Zoological Society, Vice-Pres. of the Entomological Society. 

( Continued from page 279.^ 

Family V.—Arvicolidje. 

i)ENT/T/ 0 N.—Incisors as broad as deep, nearly cylindrical: 
molai’s 44? It? rootless. 

Skull, —^Ant-orbital opening of moderate size, or small; 
anterior root of the zygoma thrown up from the plane of the 
palate: temporal hone produced anteriorly and laterally, and 
encroaching on the temporal fossm : palate more or less con¬ 
tracted in front, the inter-molar portion descending more or 
less below the level of the anterior portion. 

Lower jaw ,—Coronoid process large (usually very^ large); 
articular surface of the condyles broad,—in some species with 
the transverse diameter equal to the longitudinal: descend¬ 
ing ramus with the angles twisted outwards, and situated 
above the plane of the crowns of the molai* teeth. * 

The genera Castor^ Ondatra^ Armeola, Leymnm^ Geomys and Spahx^ 
belong to this family. 

A transverse section of an incisor tooth, in Arvicola presents 
a nearly circular figure (fig. 70,) and in this I’ospect differs 
from Mtis^ in which the incisors (m) are almost always com¬ 
pressed and deeper from front to bach, and where the sides 
and front are nearly flat. In the molar teeth in the pvescuit 
family the folds of the enamel generally divide the tooth into 
angular-shaped portions, as represented in the figure oi’ the 
skull of Ondatra^ and those teeth 'are rootless, and continue 
to grow at the base as they wear away at the opposite 
mxty; but in aged individuals the supply of pulp decreases, 
and the base of the tooth begins to divide into two or three 
false fangs, as in fig. 70, which represents a molar tooth of 
very old specimen of the Muskwash, I say false fangs, for 
these roots are of an irregular form and unlike the true fangs 
of the rat’s molars. 

‘ The only rodents I am acquainted with, besides the Arruoliihe^ in 
which the descending ramm of the jaw is tluis raised, are those belonging 
to the genus Cricetus^ but here this process is of the same form us that of 
the rat, and the space occupied hy the molar teeth is roniarkubly small, 
whereas in the Arncolidm it is great. 

;3 T 
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The molar teeth oi Spcdax {n and o) possess the same ir¬ 
regular-formed and imperfect fangs as are found in old speci¬ 
mens of Arvicola and Ondatra, but apparently they have 
these fangs at an early age, and thus evince ajjproach, as 
regards the teeth, to the Mwidce. The cranium in the Arvi- 
colidm is usually rather broad, and proportionately shorter 
than in the JhluridcB; in Ondatra, Arvicola, and L^mmus, 


70 




Skull and lover jaw of Ondatra sibethica. 


fZr) molar tooth of an aged specimen of Ondatra. ih section of incisor tooth of Arvicola, 

i»)8er^'--^- /..V . , 


(i») section of incisor of Mas. (n) and (o) molar teeth of ISpalax, 


tte temporal bone is produced anteriorly and laterally, and 
in some of the species forms an angle, as in Arvicola am- 
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phihia^ and Ondatra [a) ; in Lemmm Norvegicm and many 
of the smaller species of Arvicola this portion is rounded; 
in the remaining three genera, Geomys^ Spalmv and Castor, 
the temporal bone is less produced j it nevertheless encroach¬ 
es considerably on the temporal fossm in these genera. The 
superior maxillary bone sends backwards a lamellar process 
(6 in the figures), in most of the species of the present family, 
as in the Miiridm ; Castor and Geoviys, however, afibrd ex¬ 
ceptions. These two genera differ moreover in having a very 
small ant-orbital opening, which is situated far forward; in 
the former there is a projecting fold of bone which protects 
the anterior outlet of this opening. In most ArmcoUdm, the 
malar bone is broad and vertically compressed; it is im¬ 
mensely developed in the beaver, and unlike other species of 
the present group, nms up to join the lachrymal bone.* On 
the other hand, in the two genera Spalax and Geomys, it is 
small and very slender. 

The anterior root of the zygoma is in the form of a thin 
plate, of considerable extent. This plate is oblique in its 
position, and its lower edge is emarginated as in the rats. 
The genus Spalax forms an exception, this plate being of 
but small extent. 

The incisive foramina are tolerably large in Ondatra, Ar- 
vicola and Lemmus, but small in the remaining genera; they 
are always situated partly in the inter-maxillary and partly 
in the maxillary bones, excepting in Geomys and Castor^ 
where they are confined to the inter-maxillaries. 

The palate is moderately broad and but slightly contracted 
between the anterior molars, in Arvicola, Ondatra and Lem- 
mus; in Spalax and Geomys it is narrow, and in the beaver 
it is much contracted between the anterior pair of molars, 
but expands posteriorly. The skull in Geomys (fig. 71) is 
remarkable for the peculiar form of the posterior portion of 
the palate. The two pterygoid bones converge and meet in 
firont, where they expand, and joining with the palatine bones 
form a horizontal platform, which is situated between the 
hinder pair of molars, and considerably below the plane of 
the palate; opening on to this platform are two large fora^^ 
mina, which are the outlets of two horizontal canals; these 
canals run under the palatine bones, and open in front of 
them, and are then continued forwards on the palatine portion 
of the superior maxillary bone, in the form of two deep grooves. 
A similar structure may be seen, but in a less marked degree, 
in the common water-rat, and some other Arvicolm. 

* The malar hone of the heaver differs also from other Arvicolidce, inasr 
much as it enters into the composition of the glenoid cavity. 
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Skull and lower jaw of Qeomys umbrinus ? 


The same skull {Geomys) possesses two or three other pe¬ 
culiar characters which are worthy of notice, particularly 
the broadly expanded and almost flat form of the glenoid 
cavity of the temporal bone, the very small size of the ant- 
orhital foramina, which consist merely of two short vertical 
slits, and the straightness of the nasal bones; these are but 
very slightly broader at the apex than at the base, and not 
distinctly expanded in front as in other Arvicolm. The in- 
terpariet^ bone is small and nearly of a semicircular fonn. 
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Skull and lower jaw of Spalcuc iyphlus. 


The skull of Spalax typhlus (fig. 72), like that of Geomys, 
has a broad and very slightly concave glenoid cavity to the 
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temporal bone; behind this cavity tlie temporal bone is cli- 
latedj and forms a large and deep hollow*, which apparently 
receives the broad condyle of the lower jaw when it is drawn 
back. The ant-orbital outlet is larger than in other Arvico-- 
Udce, In the skull before me the suture between the nasal 
bones is completely obliterated in front.* But the most re¬ 
markable character in this skull is the form of the occiput {d)^ 
which is enormously large, and instead of being as usual ver¬ 
tical, in its oblique direction® reminds us of the occiput in 
the Cetacea y seals, and some other aquatic mammals. 

The upper and lower margins of the occipital opening, in 
nearly all the skulls of Armcolidm which I have examined, 
are situated in the same vertical line, that is to say, a straight 
line touching the upper and lower boundaries of the foramen 
magnum is at right angles with the plane of the skull. Upon 
first observing this character in the beaver^ and Ondatra^ I 
imagined that having connexion with the position of the head, 
it might be attributed to the aquatic habits of these animals, 
being aware that the same character was found also in the 
seals, whales, and some other aquatic mammals; I perceived 
however, upon further examination, that in the Coypus 
{Myopotamus Coypus) and the Capihara {Hydroclmres Ca- 
pibara)^ two other aquatic rodents, the upper and lower 
boundaries of the occipital foramen did not differ in this 
respect from the terrestrial species; whereas, on the other 
hand, in Spalax^ the lower boundary of this opening projects 
beyond the upper, and forms an angle of about 93^^; it is re¬ 
markable therefore, that the great angle formed by the boun¬ 
daries of the occiput occurs in all the Arvicolidce. In Arvi- 
cola agrestic and Geomys umbrmus ? the upper margin of the 
foramen magnum projects slightly beyond the lower, yet in 
these animals the upper and lower boundaries of tins open¬ 
ing approach more nearly to a vertical line than usual. 

The form of the lower jaw in the animals of the present 
family afibrds an easy character by which they may be dis¬ 
tinguished from other rodents, at least from those whose skulls 
I have examined: the peculiar position of the angle of the 
jaw, however, is not striking unless the jaw be placed in its 
natural position, that is, so that all the molars meet those of 

1 In the skull of a species of Geomys I find the nasal bones anchylosed 
in like manner. 

® In the crania oiArvlcol(B and Ondatra^ there is a slight approach evinced 
to this form of occiput, and in Geomys the occiput slopes forwards in a 
considerable degree, 

31 ought to say the adult heaver, for in the young animal the upper 
boundary of the^rawm magnum projects over the lower^ 
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the upper jaw, and not as represented in Cuvier’s plate in the 
Ossemens Fossiles, vol v. pt. 1, pi. 3. I mention this because 
being myself in the habit of twisting the jaw of these rodents in 
an unnatural position when comparing them with others,it was 
some time before I perceived its peculiar characters, charac¬ 
ters which are important, inasmuch as they axe combined 
with numerous others. 
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Upon comparing the jaw of the beaver {Castor Fiber) with 
that of other rodents, the most striking characters consist in 
the large size of the coronoid process and the form and posi¬ 
tion of the descending ramus, or that part (* in the figures) 
which lies below and behind the alveolus of the inferior inci¬ 
sor. In the species of rodents belonging to the several fami¬ 
lies already pointed out, the descending ramus approaches 
more or less to a quadrate form, the upper posterior angle 
being generally acute, but the lower part more or less round¬ 
ed. The descending ramus of the beaver differs in being 
more extended in the direction parallel with the dental por¬ 
tion of the jaw, and less extended in a transverse direction j 
md if the jaw be placed in its natural position the angle (*) 
is situated above the plane of the symphysis menti, or above 
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the lower line e whicli is drawn parallel with the giinditig 
surface of tlie molar teeth, represented by the upper line e e 
in the figures; the angle is much elevated, and in fact 
is situated above the upper horizontal line just mentioned. 
Now it will be seen upon referring to the figure of the jaw of 
Ondatra, same characters exist,—the jawof this animal 
differs from that found in other rodents in the same manner, 
here, however, the angle is considerably produced, and 
somewhat twisted outwards; the transverse diameter is pro¬ 
portionately rather less, and the longitudinal greater. In 
Arvicola and Lemmus, with the same general characters, we 
find the descending ramus still more twisted; here the greater 
portion of this process has assumed an almost horizontal po¬ 
sition. The jaw of Spalaos differs from that of Arvicola in 
the comparatively small transverse diameter of the descend¬ 
ing ramus, and its greater longitudinal extent; the upper 
angle is directed outw'ards, and fonns a small neaxdy semicir¬ 
cular platform, which is oblique in its position; the lower 
incisor is remarkably long, and extends backwards and out¬ 
wards with it^ thin covering of bone beyond the condyle, so 
tliat the jaw appears as if it had a double condyloid process. 
The apex of the coronoid process is situated above the con¬ 
dyle, as in the beaver, in the form and height of the coronoid 
process however, Geomys approaches still nearer to the bea¬ 
ver. The peculiar form of tire posterior part of the jaw of 
Spalaco occurs also in Geomys, excepting that here the lower 
portion of the descending ramus is still narrower, and is 
merely represented by a slight ridge which runs along the 
under side of the alveolus of the inferior incisor; the upper 
portion assumes the form of a semicircular and nearly hori¬ 
zontal platform (the upper surface of which is slightly con¬ 
cave), which is situated on the outer side of the alveolus of 
the incisor, a little below'* tlie level of the articular surface of 
the condyle. As we view the jaw from above, the condyle is 
the innermost of three processes: the projecting plate, or 
angle of the jaw just described, being the outermost, and the 
bony coveiing of the posterior portion of the incisor being 
situated between the two. 

The three skulls figured afford types of all the forms which 
I have met with in the Arvicolidce, The skull of Ondatra 
resembles that of the water-rat, and that of the lemming 
[Lemmus norvegicus) differs only in being proportionately 
broader and shorter, and in one or two points of minor im¬ 
portance. Like the species of Arvicola and Ondatra, tlie 
lemming has an opening in the temporal bone, situated be- 
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hind the zygomatic process.* This opening is very large in 
the common water-rat j in the beam* the corresponding open¬ 
ing is small. 


Art. VI .—Description of the Pupa of Necrodes Httoralis. 

By Henry Buist, Esq, 

When collecting insects on the 5th of this month (October) 
among the sand-hills which stretch along the sea coast to the 
north of St. Andrews, T picked up the ptipa —which I sup¬ 
pose to be that of Necrodes Httoralis —from which the accom¬ 
panying drawings were made. Fig. 1, represents the pupa 
in its natural position, and shows its under side ; fig* % re¬ 
presents it spread out in the way that Coleoptera are gene¬ 
rally set, and exhibits the upper side. 
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The pupa is about an inch in length and entirely of a pale 
white colour; the head is applied against the breast (fig, 1); 

ant€nn<B are club-shaped and lie along the sides of the 
tliorax I the eyes are represented by a patch of a purplish 
colour; the thorax is covered with scattered brown hairs, and 
there are three larger ones of the same colour on each of the 

^ A similax opening is observable in tbe skulls of many rodents. 
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anterior angles; the scutellum^ as in the perfect insect, is 
large ; the elytra are short and folded over the sides of the 
body, and marked with three elevated lines, similar to those 
on the perfect insect; the wings are longer and meet on the 
under side of the abdomen ; each segment of the abdomen is 
furnished at the sides with a large brown hair, and there are 
two anal ones. The two anterior pair of legs are folded over 
the breast and are quite exposed; the posterior pair are co¬ 
vered by the wing-cases, a small portion of the tibia and 
femur only appearing beyond the body. The joints of the 
antennee and tarsi of the future insect are perfectly visible 
when held between the observer and the light 

That this is the jpupa of Necrodes littoralis I am led to 
believe* from its great similarity to the perfect beetle, and 
from my having taken almost at the same time a specimen of 
the perfect insect from the carcass of a horse close by. It 
is very probable that the larva buries in the sand and there 
changes its state. When handled it moved the abdoynen in 
the same way as the pup<e of butterflies and moths do. It 
was infested by a smdl species of mite (Acarm ?). 

Mr. Westwood does not appear to be acquainted with the 
pupee of the SUphid<e, for in illustrating the transformations 
of this family (to which Necrodes littoralis belongs) in his 
truly valuable ^ Introduction to the Classification of Insects,’ 
he copies his figures of the larva and pupa of Necrophorus 
humator firom ^ Rdsel’s Insect. Belustig.’ vol. iv. pi 1, and 
states that the larvesy when full grown, form for themselves 
a cell under ground, with the inner surface smooth and shin¬ 
ing, and in which they assume the pupa state, being at first 
of a whitish colour, and having two strong anal spines, where¬ 
by they are enabled to turn themselves about in their cell; 
as they advance to matiuity they gradually assume a darker 
colour.”* On comparing my figures with, those of Rbsel, as 
given by Westwood, we find the hairs on each segment of the 
abdomen, which are so conspicuous on my specimen, are en¬ 
tirely wanting in his; the apex of the abdomen is also differ¬ 
ent ; but the thorax appears, as in my specimen, to be cover¬ 
ed with hairs. 

Law Park, near St, Andrews, Fifeshire, 

16th Oct, 1839, 

> Before I reached home the specimen from having met with some inju¬ 
ry, was dead, and thus I was deprived of the most certain means of proving 
that it really is the pupa of the insect spoken of. 1 have not since had an 
opportunity of visiting the spot, or of obtaining another specimen. 

® Westwood’s ‘ Introduction to the Modem Classification of Insects,’ vol. 
i. page 138, fig. 10 (8 and 9). 

3 u 



602 ON COLLECTING LAND AND ERESH-WATER SHELLS. 


SHORT COMMUNICATIONS, 


Ttemarks on the mode of collecting Land and Fresh-water 
Shells^ —There is, perhaps, no portion of the Fauna of our 
country of greater interest and more easily collected than the 
land and fresh-water shells, requiring but little exertion for 
their capture. The land species are to be found abundantly 
(pai'ticularly after rain, when they ramble forth to feed upon 
moistened herbage) in hedges, on banks, trees, walls and pal¬ 
ings, among moss, under stones, &c., but more especially 
"among the rejectamenta of rivers, when the tide has swept 
many of the smaller species from the banks, and deposited 
them again on its receding. In dust collected from various 
places, such as the tops of old walls, where the leaves of ivy 
or other plants have formed a bed by their decay, many cu¬ 
rious and minute species may also be found. 

Those of fresh water are to be found either in slow or run¬ 
ning streams, in still waters, on aquatic plants, in mud, in 
ditches adhering to stones, &c. &c. It has been found ne¬ 
cessary, on account of the minute character of some of the 
species of fresh-water shells, to make use of a net fonned ei¬ 
ther of wire-gauze, or the article denominated lenoe, to the 
depth of an inch or more, to collect them. This net being 
fixed to an iron ring at the end of a staff, can with the great¬ 
est facility be made use of in those situations where shells 
abound. When it is required to search for those species 
which are generally slightly buried in the mud, or at the bot¬ 
toms of ponds and ditches, such as the different species of 
Pisidium, the method to be adopted is to skim the surface of 
the mud so that it may easily enter the net, and by bringing 
the net to the surface of the water, and gradually moving it 
from side to side, the superfluous mud will be washed through 
the meshes of the gauze, leaving the small shells intermingled 
with pebbles &c, in the net. In this collection it is easy to 
distinguish the shells fi^om the superfluous matter by means 
of a lens, and with the assistance of a small pair of forceps, 
they may be removed from the mass and placed in any con¬ 
venient receptacle. 

Having thus collected both land and fresh-water shells, 
with their inhabitants alive, it is necessary to destroy and ex¬ 
tract the animal, m order to clean the shell for the cabinet. 
To accomplish this, they must be placed in boiling water, 
and after remaining in it for the space of ten minutes, decant 
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and add cold water. The extraction of the animal is the next 
step, and for this purpose a pin or needle (for the smaller 
species) is to be introduced into the shell, and the animal 
taken out. The shell must then be well washed witlx water; 
if it be of a delicate texture, a camels’ hair pencil may be 
used with much advantage to clear away any small particles 
of dirt that may adhere to the interior. The shell being 
cleaned and the species ascertained, the preparation employed 
for fixing them to the card, is a mixture of gum, sugar, and 
starch, which has been found to answer the purpose better 
than plain gum, as being more tenacioixs .—Daniel Cooper^ 
Surgeon^ A.L.S.^ Curator B.S.L.y —82, Blackfriars Road, 
London, Oct, 16, 1839, 

Notice of some Goshawks in the possession of the late 
Mr, Hoy ,—In the early part of the month of September last, 
Mr. Hoy visited London on his way to his residence at Stoke 
»Nayland, in Suffolk; he had been on the continent in order 
to obtain some goshawks, for the purpose of hawking, to 
which sport he was much attached; and, 1 believe few per¬ 
sons better understood the nature-^ habits, and the modes of 
training and using birds of prey, than himself. He mentioned 
to me long since, that he kept several hobbies (Falco sub^ 
huteo) about his residence, giving them their full liberty the 
whole summer, and allowing them to range about the country 
as they pleased, but always using them to come to him every 
day at three o’clock to be fed; at which time he would walk 
into a field adjoining the house, and, by whistling or waving 
a glove in the air, although the birds were not before visible, 
they might be seen coming towards him with great rapidity, 
and alight one after another upon his arm to take their meal, 
after which they would fly off’, and perhaps not be seen until 
the following day. Sometimes at a distance of three or four 
miles from the house, he has seen one or more of them, and 
by making the usual sign, they would alight upon his hand; 
but it was necessary to confine them before the season of mi¬ 
gration, or they would leave and not return, after they had be¬ 
come wld—as was proved by trying the experiment. Du¬ 
ring the short stay Mr. Hoy made in September last, I called 
upon him for the pui'pose of seeing the goshawks : there were 
four of them, three males and one female,—the female, a bird 
of the year, was the largest and most powerful bird of the 
species I ever saw; Mr. Hoy told me she could secure with 
ease a full-grown hare. 

With regard to using these birds, Mr. Hoy informed me that 
their habits, mode of flight, &c., were much better suited to an 
enclosed district like Stoke Nayland, than those of the peregrine 
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falcon. When used or taken into the field, the wing of a 
bird, or the thin end of an ox tail, is generdly held in the 
hand to engage their attention, which they are constantly bit¬ 
ing and tearing without being able to satisfy their appetites, 
as that would render them unfit for work. They do not require 
to be hooded, but have bells attached to their legs, (for the 
purpose of giving notice of their situation when they alight, 
which would otherwise be diflScult to ascertain), and a leather 
strap by which they are held; it is also necessary to have 
spaniels to hunt up the birds, upon the appearance of which, 
the hawk flies from the hand with incredible swiftness direct 
at the game, taking it generally in the first attempt, but should 
he fail, he will perch on some elevated situation, and remain 
until the game is again started, and is rarely known to miss a 
second time; when the haw'k has captured the game, he is 
rewarded with a small piece of meat, or a pigeon’s head, to 
induce him to give tip the prey : if the hawk be allowed to 
range at pleasure, by whistling it will return with a swiftness 
truly astonishing, and finding it cannot stop suddenly to set¬ 
tle without stxilong you wdth great force, it wdll glide past, 
form a circle round you, and alight with the greatest ease, 
and in the most gentle manner, upon the hand.— A* D. Bart¬ 
lett* — Nov* 20fA, 1839. 

[The death of Mr. Hoy, whose contributions have often 
appeared in the Magazine of Natural History, took place 
about two months since, under peculiarly painfiil circumstan¬ 
ces. He had placed a quantity of damp giinpow’'der in an 
oven, for the purpose of drying, and which he unfortunately 
omitted to remove. The result of this negligence was an ex¬ 
plosion, which was expected to prove fatal to one of his ser¬ 
vants; and the anxiety of mind naturally attendant upon so 
distressing an event, brought on an attack of fever which ter¬ 
minated fatally at his residence in Suffolk. M, Hoy devoted 
his time almost entirely to the cultivation of Ornithology, and 
was in the frequent habit of visiting the continental localities 
which are favourable for the resort of the British species 
during the season of incubation. He was in possession of a 
large share of valuable information relative to the indigenous 
birds of this cotfntry; and the readiness with which, at all 
limes, he was willing to aid the enquiries of his fellow-natu¬ 
ralists, will render his loss a subject of sincere regret.— Ed*'\ 

Note on the Chalk- Ventriculite Jigtired in page 352.—The 
specimen is clearly the base of a Ventriculite^ with the 
radicle-processes attached to an Echinus ; for I cannot as¬ 
sent to &e remark, “that the Ventriculite cannot have been 
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growing on a dead shell,”—for the root of the Ventriculite is 
not at the smaller extremity, 
but at the larger. Flints of 
this shape are very common; 
the marking ^ shows the sec¬ 
tion of the stem of the enclosed 
zoophyte, the openings, o, are 
the hollows left by the radicle- 
processes, I fear you will 
scarcely understand my mean- . 
ing irom this hurried scrawl ;| 
but I have so little leisure at \ 
my command, that I am com¬ 
pelled to write in great haste. ^ 

— G, A* MantelL—Crescent Lodge^ Clapham Common. 



[Our best thanks are due to Dr. Mantell for kindly correcting an error 
into which we had fallen in our remarks on the Ventriculite, a tribe of fos¬ 
sils to which, as it is well known, he has most successfully given his atten¬ 
tion,—Efl?.] 

EMract of a Letter from Miss Anning^ referring to the 
supposed frontal spine in the genus Hyhodus, —In reply to 
your request I beg to say that the hooked tooth is by no means 
new; I believe that M. De la Beche described it fifteen years 
since in the Geological Transactions, I am not positive; but 
I know that I then discovered a specimen, with about a hun¬ 
dred palatal teeth, and four of the hooked teeth, as I have 
since done several times with difierent specimens. I had a 
conversation with Agassiz on this subject; his remark was 
that they were the teeth by which the fish seized its prey,— 
milling it afterwards with its palatal teeth. I am only sur¬ 
prised that he has not mentioned it in his work. We gene¬ 
rally find the Ichthyodonilites with tlxem, as well as cartila¬ 
ginous bones.”— Mary Aiming. — LymeRegis^ April 7y 1839, 

[As Miss Anning speaks of 100 palatal teeth, she probably refers to 
the genus Acrorftw, wnxch may very possibly be furnished with an organ 
similar to the one possessed by Myhodus^ as the genera are closely allied. 
Mr. De ia Beche makes no allusion to its existence in the Geological 
Transactions.— 


On the disappearance of the Mus messorius, Shaw^ (Har¬ 
vest mouse); followed hy a notice of Mus sylvaticus, Linn. 
(Field or Wood mouse). —These beautiful little red mice 
(Mus messorius) were three or four years ago very abundant, 
as I used to cause a notice to be given me when a rick in the 
neighbourhood was to be taken into the bam, as, they take 
refuge in the lowest part of the rick, burrowing in the ground 
underneath; and I have seen scores of the little tame crea- 
VoL. III.—No. 36. N. sS. 3 X 
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toes, for they are the most tame, although not the most fami¬ 
liar of all tlie tribe, the Myoxiis avellanarkis^ Desm. not ex¬ 
cepted, never attempting to bite even when hurt. The next 
sentence will exhibit them in a different light \ I have known 
nine individuals of this species kept in confinement together; 
they were very voracious, eating any thing which was given 
to them : although plentifully supplied with a variety of food, 
the horrible little vermin were such cannibals in disposition, 
as to prefer eating each other, which they actually did till 
only one remained, the disposition of the creature thus being 
a striking contrast to its pretty outward exterior, and otherwise 
docile habits. These little animals seem to have been almost 
entirely destroyed by the dry summer and autumn of 1836, per¬ 
haps the subsequent and following winters may have contri¬ 
buted, but with all my endeavours, and searchings, and offered 
rewards, I had never been able to procure one after, and from 
every person who I supposed knew any thing about the mat¬ 
ter, I received the same sort of answer, that they used to be 
plentiful, but they had not seen one for two or three years.— 
This autumn, after incessant trouble, I have succeeded in 
procuring altogether five, old and young, one of which is now 
alive, very tame, but mistrustful, eating almost any thing; it 
is very fond of a piece of apple, and has no objection to a 
little bit of meat, preferring most other things to bread. The 
whole genus of Mus appear to be of sanguine and selfish dis¬ 
positions, even the Mus syhaticus is not exempt from the 
latter charge. A nest of the Mus sylvaiims^ Desm. (field or 
wood mouse) containing its builder with her progeny, was 
ploughed out: the man observing the little beast running very 
heavily and awkwardly, soon overtook and dispatched it, and 
was surprised to find tvvo young ones clinging so tenaciously 
to the teats of their dam, as to obstructher escape, and facili¬ 
tate her destinction, nor after the death of their parent could 
they be removed without some force, demonstrating the afiec- 
tion of the young for die spiing of life to be very strong, but 
the desire of escape in the dam stronger than parental affec¬ 
tion.— Claj^ke, — Saffrofi Walden. — Oct. 1839. 
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Eymenotes, obseiwations on the genus, hy Mr. 
Westxvood, 489 

Ey.stndna, Waterhouse, proposed section of the 
Rodent'm, 92 

Ichthyodorulites, obseiwations on, 242 
Ignesfattd, observations on by Prof. Bessel, 197 
Infusoria, fossiJ, discovei’y of m Ireland, record¬ 
ed by Dr. Drummond, 353; researches of Prof. 
Ehi’euberg relating to the, 608 
Isocardia triangaJaris, Bean, u. sp. from tho 
combrash of Scarborough, de.scribed and figd. 

Isogenns, new' species of, described by Mr. New¬ 
man, 84 

Karste}im, characters of the genus, 454 
Kentucky rifle-.sliooters, skill of, 403 
Kiitlington, Oxfordshire, listof rare plants found 
tliere by Mr. vSaunders, 239 
Lauidlihranvhifttfi, their anatomy, 123 ; nm.scu- 
hu* system, 126 ; nervous Ry.skrn, 129 ; diges¬ 
tive sy.stem, 164; circulating .system, 167, re¬ 
spiratory .system, 1(19; reproductive .system, 
439; di.sea.se.s and pj!ra.sitical animals, 443 
Xamellieorn Beetles, observations on by Mr. 
Hope, 17 

Lamia Eoisduvalii, Hope, n. sp. described, 230; 

Lamia Lucia, Ncwmuu, n. sp. described, 147 
Lantamm, discovered by Prof. Kersten, 472 
LeguminosiP, artificial ai*i angement of iKe gene¬ 
ra, by Mr. Bird, 181 

Leporma, Waterhouse, proposed term for a sec¬ 
tion of the Eodeniia, 93 
Leptoperla, Newman, n. g. described, 89 
Lestris Pcimarinus procmed at Ballantiae, 585; 
dimensions of, 586 

Libcllula depressa and quadrimaadata, migra¬ 
tion of, 516 
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Linm, observations on the gonus. by Mr. S. V. 
Wood, 233; on tho fossil species in the orug, 
doscnbed by Mr. Wood, 234 
Zmatula, S. V. Wood, new sub-genus for a sec¬ 
tion of Limn, 2,35 

Limnor m terehram, its dcstructivene.ss to Kyoii- 
ized wood recorded by Dr. Mooro, 106 
Lincoln, notice of the sti’Uta in the neighbourhood 
of, 553 

Lion, new fact in the Natural History of, 412 
Li 2 >ans Monta<jui, sent from PoilpaUdck, 586 
IjWiodes Mnja, sent from Ballantrae, 585 
Zitkodonius, fossil, containing shells of the ge¬ 
nus Modiola, 551 

Littorina punciura, Bean, n. sp. described and 
figured, 63 

London clay, unlaiown fossil remains from, de¬ 
scribed by Mr. Wethei'ell, 400 
Long Mr, his faim at Achill noticed, 573 
Lougli Derg, 500 

Loxia crirvirostm, on the discovery of the nc.st 
and eggs of near Faruham, 336; young of ob¬ 
served at Saffron Walden, 565; breeding of in 
Gloucestershire, noticed by Mr. Brown, 310; 
in Surrey, by Mr. Long, 311 
Lycopodium humdatum, locality for, 420 
Macacus, fossil, discovery of in tho London clay 
near Woodbridge, 441; description of by I'nif. 
Owen, 446 

Mammotli, fossil jaw of, dcscril)ed and figd. 348 
ManmUhranchia, name proposed by Mr. Hogg 
for a section of the Amphibia, 375 
Marmot, German, see GHcctm/rumentetriits, 
Maravpialia (fossil), traces of eiToneously sup¬ 
posed to occur in the New Bed Sandstone of 
Gennany, 4i; found in tho London day near 
Woodbridge, Suffolk, 448 

-Remain.s of from Stonesfield treated 

on by M. Volouciennes, 1; his reference to Cu¬ 
vier's opinion, 1; to tliose of Grant, De Blaiu- 
ville, and Aga.ssiz, 3; his own examination and 
description of the original specimens, 5; com¬ 
parison of with the Imoctimra and A7n2)hibia 
7, his objections to the generic names,—j*Da- 
phiipmus, AmphUhm'iim, or Hcterothenunif 
proposal of the name Thyl(t<iothemm, 9 

-New doubts upon by M. Do BlainviUe, 

49; his reference to tJie opinions of otlier zoo¬ 
logists, 50; quotation of die opinion given by 
Agassiz in Leonhard and Brown’s Journal,51; 
his reply to the views of M. Valenciennes, 53; 
reference to Uie liuHilomurus, 06; his wi.sh to 
retain the name of Auiphithmum, and objec¬ 
tion to that of IkUhcranittlu'iuuw, 56 

—. Abstra(jt of Prof. Owcn’.s paper on tho 

ThiffncoOivriiim from tho Proeeed- 

ings ot'Uio G!eo]ogi(!iil Society, 201; ostoologi- 
oul diunicters oxinbiUid by tho specinums, and 
reasons I’or wigardiiig them as imunmiferous 
and marsupial in their nature, 220; approxi¬ 
mation of tlio tientitiou to tliat of the genus 
Mymucohim, 204 

-Abstract of Prof. Owen’s paper on the 

Zhascolotheriim, 204: recapitulation of tliu 
evidence for and against the mammilerous cha¬ 
racter of the Thylacoikunum, 2t)5; objoclion 
founded on the double fangs of tho JSadkwmh 
TVS con.siclered, 205; characters of the jaw in 
2*hascolothe}'turn, 20Q: its supposed compound 
structure, 207; comparison of with the jaws of 
lUptilia, 207 

-Abstract of Mr. Ogilby’s papei* on the 

structure and relations of tlio presumed mar¬ 
supial jaws from Stonesfield, 208: comparison 
of their characters with those of recent marsu¬ 
pials and Tmevtivura, 208: uncertain nature 
of the assumed afiinities to the Miwmalia in 
preference to the liiptUia, 209 
-Allusion to tiie discussion on the Stones- 


flekl remains, in the general editorial article 
253 

MarsujnnUti (rcc(*nt),^ hi«tf»ry and (‘huiMlficatioft 
of the spedns inhabiting New Ilolhuid, by Mr. 
Ogilby, 130; uUeratioii of lU.soj;tiniuu uh tho 
iiiUigrity of tlie group, Marsupmlht, 130; con- 
tiust of tho New Holland marsupials, to tho 
Mammalia generally of tho Ohl World, 132: 
limited number of the species ttud genera, 133; 
of the individuals of eaiili species, 135; anato¬ 
my of the Marmpialui in relation to tlio pro¬ 
ductive functions, B15; original constitution of 
the genus Didelphis, 2.57; classification of 
Shaw and M, Geof. St. HilaSri^ 258 ; impor¬ 
tant additions to tlio gi'oup by IDigcr, 259; dis¬ 
tribution into twelve natural genera, with tholr 
characters, 360: arrangemeiitH of Baron Cuvi¬ 
er, Desmarest, and Latreille, 261: relation be¬ 
tween habits and economy iti respect to dus- 
sificution, 2tH; objections to LatreiUe's ar- 
raugeraent, 336: kind of food and character of 
dentition noticed in relation to natural classifi¬ 
cation. 340: modifications cKhibited by tho ex¬ 
tremities, 343; arrangement of Mr. Clgilby, 344; 
the rank which the eritiro group ought to occu¬ 
py, 314 

Maiychurch, singular fossil from the. ueighbiiur- 
hood of, 471 

Mmtodon, teeth of in tho crag of Snutluvold, 466; 
Mast, latiitiimtris, jaw of Uiscoverud in tho 
crag near Norwich, 318 

MMmtha, present aj'rangement of the species 
formerly inolmled in tliat goinis, 17 
Mf-nopoma referi'cd to by Mr. Hogg, .370 
Meteorolites, fallof at tho Cape, described by Mr. 
Thompson. 145 

Microscope, improvenicnts in by Mr. Gill, 109 
Mineral precipHates, now fact relating to, 567 

- . Conehology, see Agassiz. Mr Soworby’s 

intention to proceed with its publication, 417 
Monkeys, notices of such us are found in tho Chi¬ 
nese wi'itings, 587 

Modioli found fossil within tho shell of the Li* 
thodomi, 551 

Moiiotmnata, zoological relations of treated on 
by Mr. Ogilby, 345 

M'ttrhia, Waterhouse, term proposed for a sec¬ 
tion of the 92 

Mm yipanium, cranium of figured, 275 
Ntwicula tripunctata, found in Ireland, 355 
N'm'odm littoralis, pupa of figured and describ¬ 
ed, .560 

Nqdirodium dilatatum, its three distinct typos of 
unm, 051 

Nnmi'iduiidcHj Gopp, eharaeters of, 543 
Heartipieriu, Brong., characters of tho genus, 
&13 

Norwich, crag of, treated upon, 316 
OetopuH octopodla procured ut Bortpatrick, 586 
OdontopicHa, Brong., ehuructei*8 of tho genus, 
547 

Ondatra sibethiea, cranium of Dgured, 599 
Opo.ssuni, see Marmpiatifi. 

Ornithorhynchui), manner of rearing its young 
345 

Omenis, capture of a new speeios near Botlisay, 

Otaria, referenco to tho angle of the jaw. 8 
OltHlna, tooth ot figured and described, fi51 
lhtt'hp 2 tteris, characters of the genus, 456 
Zayurm rel'en'cd to by Ih’of. Owen, 424 
Paper Nautilus, see At'yonanta, 

Park, St. James’s, remarks on Uie Water Fowl 
preserved tliere, 469 

I’artridge; Hed-legged, see Prrdia? i'uhra. 

Pastor, rost?-coloure(l, taken ut Penzance, 467 
Pvlinatea, Agass, churaeters of the genus, 5t)2 
Prntanm n, Mv. Shuekcirirsarmigi nientof, 505 
J'trduv TTfbra, on the habits of ami introduction 
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into England, by Dr. Clarke, 143 
Perla abmrnm described, as; Perla tycorim. 
Newman, n. sp. described, aS; Pw’te Xanthe- 
nes described, 35 
Perlites, synonymy of, 32 
Phmcolotho'ium, characters ofby Prof.Owen,204 
Phoea, dentition of referred to, 7 
Pholades, occurrence of in the coralline eras no¬ 
ticed by Mr, lyell, 314 

P^togenic paper, on the mode of preparing, by 
Dr. a. Bird, 188 ^ 

Physeter macroeephaltts, see Sperm whale. 
PhysaHia, on the structui'e and habits of, by Mr, 
Couch, 556 ' ^ 

Kpe-fish, see Synymthus. 

Planorhis marginatus, found by Mr. Wood in 
theory at Sutton, 320 

^ataspU (?) coracina. White, n. sp. describ. 540 
Plates, Supplementary, intended publication of 
noticed, 196 

Platygenia MacLeaii, SamoueUe,n. sp. describ¬ 
ed and figui'ed, 25 
PoZistes, supposed nest of, 458 
Polyporites, species of, 454 
Ponmme Skua, see Lestids Pomc^invs. 
I'optUia, new species of described by Mr, New- 
naan, 366 

Porcellana Umgicomis found at Portpatrick.587 
Porosus, characters of the genus, 466 
Postage, scientific importance of reduction in the 
rates of, 416 

^oteus, refen-ed to by Mr. Hogg, 370 
Psammomys ohems, cimiium of figured, 276 
J^armiius, characters of the genus, 465 
PZeronarcjrs SiloJa described, 34; Pter.regalis 
described, 34; Pter. Proteus described, 34 
Quad)'umana see dXacacus, 

Quartoly Review, opinion of Capt. Harris’s ex- 
^pedition in the, 403 

Railway, Eastern Counties’, fossils found in the 
cuttings of, 620 

EhinocCTos, black,. Sir Jas. Alexander's account 
Of; 410; shooting exploits of Capt Hanis, 406 
UtmenUa, on the cranial osteology of the gi'oup. 

by Mr. Wat^house, 90; 184; 274 ; 592 
is^Zia, occurring upon Vermeius Bognoriensis 
^ured and described by Mr. Wetherell, 162 
"^‘^^^den, notice of scarce bhds ocouning 

Saieniu, characters of the genus, 501 
Salmon-fisheries near Roundstone, 576 
^angui^la^^rvula, Beau, msp. itoiu the 
wnfinash of Scarborough, described andfigup- 

Saw-fish, capture of an immense specimen in the 
Gulf of Pana, 519 

Sa^pfraga umhrosa grows near Westport 574 
Semrus vulgans, skull of figured & <iescnbed94 

-geneml remarks on the genus, and on the 

^eaes inhabiting North America, by Dr 
Bacl^^,113j Hci. eapistraius, 117; Texia ’. 
nus, 154: sub-auratus, 155: magnicaudatns, 
157; (nnerms,m: aureogaster,15%: leiieotis 
^0: mffmewis, 334: 334: fdatr 

3S0: dL,1 

S? ? 383 : JRichardsmm. 

m : lanuginosus, 387: rujlveriter, 390 
Sc^i^endnmn vulgare on the ruins of Castle O’ 
^ormel and hedge-rows near Sligo, 509 

Ml*- -Pamplin, 137 
® of 123 ^““*'®^““^°®^*^°*^ colorations 

Shrew, see Sorex. 

'lescribed and a. 
Sa^f l|*‘ “ “• ^“'ribed 

work on no- 


Siren, referred to by Mr. Hogg, 370 
Shevo Croaghan, great height of, 572 
Sligo, fw-ns of its neighboui'hootl, 500 

Biographical Notice of by Prof. 
1‘hillips, 213; decease of noticed, 510, 515 
Stmw-ci-ystiQs, on some ringulm* forms of, by 
Messrs. Thompson and Patterson, 107 
Somety, Botanical of London, extract iVotn their 
148; their Proceedings no- 

-Entomological, of Stettin, 472 

-—^ Geological, extract IVom Proceedings of 

relating to the 8tonesfield mammiferous re¬ 
mains, 201 

Sorex castancus and Sor. remifer, taken at Bal- 
lantrae, 585 

Sou^wold, crag-deposits of, 315 
Spalax Z?/»/iZm, cranium of figm-ed, 695 
Spence, Mr. Portrait of noticed, 418 
Sperm Whale, Mr. Beale’s work on revwd. 249 
Spongia ampulla, Lee, n. sp, described and fi¬ 
gured, 15; Sp. catahlaMes, Lee, n sp. describ¬ 
ed and figured, 13; Sp. fasUtfiata, Lee, ii, sp, 
desenbea^d figui-ed, 14; Sp. Jlui^iaiilht, oc- 
®'^rrejice of an anomalous insect in, described 

Squirrels, North American, see Sctittriis. • * 

Squirrel, on the carnivorous propensity of, 311 
otemberg, Count Caspar, decease of notictd, 567 
iitrepitares, classification of the birds in that 
group, by Mr. Blyth, 76 
Studland, see Dorsetshire. 

Swansea. Botany of, 661 

SyngTiaikus rnguorms, found at Ballantrae 680 
— Zw«5nci/emis, sent from Portputrick, 686 
Tectocorts Chldreni, White, n. sp. deserbd. 542 
Perelrt'aMa psittacea, occurrence of in the craa 
ne^ Nomch refeired to by Mr. Lyell, 321 ® 
Teredo, occurrence of at Teignmouth 197 
dw Pi’oposed tor Lyctus 

TfjMlacotherhm, generic name proposed by M 
Valenciennes for the Stonesfield supposed marl 
supials, 9; T/iy/ae. Prevustii, on the charac¬ 
ters ol, by Prof. Owen, 201 
Toad, its exbtenoe without food, 511 

^ ome'^cra^^l deposits 

Trichius, characters ofrefen-edto 24 

of Ireland differs frodi the common 

^bieaulis, characters of the genus, 465 
luUpora incrustans, Bean, u. sp. described 5ft 

Bt to 

Knole sand and Scarborough, 349 
Tmnpafwphora, species of the genus, 463 

TJshar, see Asclepias proceras. 

Valves, articulation ol'in ihvMolhtsm 1^4 
^eutncuhte gi’oning upon a Vhlaris, page 352 • 
note on by Dr. Mmiieil, (i04 ^ " 

Viu^a Britannica, nest of described, 459 • Vesua. 

‘■'““‘‘S' ’"'V® 

Viper, see Adder 

Wigham, Mr. J. B , his collection of crag shells 
W^oodcock’s nest at Berksw'ell 250 

ZeygMo7i, Ov;m, n g. described, 209 
Zoological Notices by Mr. Charlesworih 242 
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CORRECTIONS OF ERRATA, 


PAaE. EnBATA. COTIRKCTIOKS 

228.intestine.liver. 

21!).displaced .disi )lny ed 

2ir).length.width."* 

28(5.Atelycychus .Atelyoyclns. 

202.ApsendcH .Apseudes. 

202....Anecus .Ancens. 

202....... .Praniisia... .Pranizit. 

20d.X«aptomhrti..........Xieptomarii. 

In page 239, line 2 firom the top,— 

For seven eighths of an inch in length and hroadtli,” 

Read ** seven eighths of an inch in length, and five eighths in hreRdth.^ 


The above errata will not he found in the whole of the impression, as they were noUeed 
hefhre it was all printed oil'. 


END OP THE THIRD VOIUME. 
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